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Nomenclature
Application The term application is generally used as opposed to program
or software as this term is seen as more specificly applied to
and demarking the software used in work practices. Software
is seen as a broader term in this connection referring to all the
programmable parts of information technology and systems.
Clinician A broad concept that characterizes all health care professionals
including both nurses and physicians.
CPOE CPOE( Computerized Physician Order Entry). In denmark and
in this dissertation the term CPOE is used in a limited sens for
electronic medicine handling systems used by many person-
ell groups. In english the term is broader including e.g. order
entry for lab results and radiology images.
Digital technologies Technologies that involve digital circuits like heart rate moni-
tors, calculators, PDA’s, PC’s, etc.
Information Systems (IS) Cover the correlation of information technologies, work prac-
tises and work processes. It broadens the field of IT with con-
siderations of social behaviour and work process analysis.
Information Technology (IT) Also called Information and Communication Technology (ICT)
are digital technologies that handle the transmission, process-
ing and storing of information like PDS’s, Computers, mobile
phones, etc.
Infrastructure Is used in two ways or meanings in relation to information sys-
tems. One as technical infrastructures that is the wires and
switches connecting and enabling computer networks. The other
concept of infrastructure is related to information systems. An
information system structures the interactions between work
practices.
IT-services A concept used to describe the support services provided by
the IT department, vendor or other providers.
IT-support In this context IT support is seen broadly as related to the dif-
ferent support practices needed to enable the use and devel-
opment of IT in work practices. Some interpret the concept to
specifically mean technical support or hardware support.
xii List of Figures
ITS ITS is a holistic term encompassing the hardware, software and
peopleware of Information technology and systems.
ITS Life Cycle ITS life cycle refers to the ’life’ of the ITS from development, im-
plementation, maintainanace and finally ’death’ or outphasing
of the system
Medical secretaries In Denmark there is a special education for becoming medical
secretaries at the hospital. This gives the medical secretaries a
special status at the hospital.
Redesign The process of changing features of a given product. In rela-
tion to information technology and systems redesign is in this
dissertation explained as the processes of change taking place
both in the technology and in the organizational sphere. The
strong concept of redesign is used to enhance the focus on the
gradual change processes.
Stewarding A concept used to emphasize the potential and beneficial role
of managing, nurturing and supporting the use of information
systems in clinical practices.
Technology All man-made tools which in the clinical setting includes surgery
tools, papers, computers, drugs, X-ray machines, whiteboards,
etc.
The corporate model The corporate model (koncern modellen) is a model used through-
out the Danish government organizations during the last 20
years. There are many ways of implementing the model but
generally its focus is towards centralization of core functions
like HR and IT in order to gain more efficient use of resources.
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inspiring critique. Anne Marie Kanstrup for inspiration and her work within the research
area of support. My fellow PhD students especially Christina Myrdal Gran, Charlotte Bjørnes
and Anna-Marie Høstgaard for support and advice throughout the process. My family and
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1 Introduction
"... there is no reason to keep local design, or more generally IT-support, as an un- or low-
studied subject in systems design research. There is still so much that we do not know
and still so much to learn in order to support IT-integration and use in organizations."
(Kanstrup, 2005, p. 167)
'
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Key points of this chapter:
• Support of information technology and systems is an integral part of sus-
taining and developing health care practices in hospitals in Denmark.
• Three concepts are central to an adequate understanding of the challenges
and structures of support of information technology and systems in the
health care sector: infrastructure, redesign and situated learning. These
concepts are drawn from the corresponding research fields of sociotechnical
studies, information systems and learning in organizations and work places.
• The three core concepts of infrastructure, redesign and situated learning
in relation to support work point towards a concept of support as ITS-
stewarding. This concept can in turn be used both theoretically and prac-
tically to promote appropriate, meaningful use and further integration of
information technology and systems in hospitals.
This dissertation is the result of three years of study on ’Perspectives for IT-support in hos-
pitals’1 partly funded and supported by the North Denmark Region. The dissertation focus
is on the broad concept and understanding of IT-support in hospitals. In this context IT-
support is not just technical support but all the different aspects of support and services
needed, in order to keep the multiple information technologies and systems in the hospital
running.2 In the following the topic of the PhD study is introduced. First the role of informa-
tion technology and systems in health care and the challenges of Information Technology and
Systems (ITS)-support is described.3 The key concepts of infrastructures, redesign and situ-
ated learning are presented as a framework for understanding the challenges of ITS-support
1This is the title of the project proposal for the PhD study.
2In this dissertation three concepts are used to distinguish different aspects of digital technologies. Digital tech-
nologies is a broad term for all devices using electronic circuits. Information technology (IT) is related to
electronic devices used for information processing, storage and management. The last term is information
systems (IS) which covers not just the applications but also the context in which they are implemented. (The
concepts are also defined in the Nomenclature and described in more detail in chapters 3 and 7.)
3The abbreviations IT, IS and ITS are used when hyphened with support or other concepts but are not abbrevi-
ated when used alone.
2 Introduction
in hospitals and used as a foundation for the development of a model of ITS-stewarding. Fi-
nally, the research question and the main contribution of the dissertation are presented, and
the structure of dissertation is described.
1.1 Information Technology and Systems in Hospitals
In our daily lives, we are entangled in and with a myriad of information technologies and
systems that both enables our practices and is part of said practices. This is not only the
case when we browse the Internet, read or write e-mails or use various kinds of software at
work or in our homes, but also when we for instance send a text message to a friend, turn
on the television to relax or – as it will turn out – visit our physician or the hospital. Our
practices would not be the same without the technologies that surround us and have become
a part of who we are. We are what has been called ’cyborgs’ (Haraway, 1991, 1997; Cerqui
and Warwick, 2008) - hybrid beings entangled in technology. Some have argued that we can
no longer tell where technology ends and we, as persons and as human beings, begin. Our
practices and the way we think – as individuals and as a society - are deeply affected and
maybe even irrevocably changed by the continuous introduction, use and implementation
of new technologies(Castells, 2002; Himanen, 2001; Lévy, 1998).
This pervasion of new forms of technology is of course not just isolated to our individual
lives – it is also something that deeply affects our institutions as well as their organization,
practices and development. Throughout the last decade hospital practices have been in-
troduced to a steady flow of new digital technologies such as, for example devices or tools
which improve the possibilities of monitoring and aiding bodily functions and performing
diagnostics and treatment of patients. Two examples are the artificial pacemaker which is
surgically implanted in the body near the heart and both monitors the heartbeat and adjusts
irregular heart rhythms by artificially contracting the heart muscles, and the surgical robot
’da Vinci’ which is used by specialist physicians to perform minimal invasive surgery using
robotic arms and a remote work bench with 3D visualization and remote control of the sur-
gical tools.
But is it not only such technological equipment for performing various kinds of physical
operations that have been introduced into the practices of hospitals in recent decades. To an
increasing extent another kind of technology altogether has entered the hospitals, namely
information technology and systems for handling the enormous amounts of information
needed to keep track of the patients and activities of the hospitals; and for enabling com-
munication, storage and sharing of information generated in relation to the diagnostics and
treatments as well as admission, transfers and discharge of patients. These technologies and
systems have not just changed the work practices of the hospitals, they have also become an
integrated part of them. Information technology and systems are now both used for adminis-
trative tasks like managing patients, booking examinations and surgery. They have also been
introduced in clinical practices for handling medicine and patient data (Electronic Patient
Record - EPR). However, as it is the case with most kinds of technology, such large-scale and
consequential changes are not implemented without problems, as the hospitals and clinical
practices have now become increasingly dependent of information technology and systems.
These new forms of technologies are not just tools used in the departments in relation to the
treatment of patients - they have become general infrastructures that underlie, structure and
reshape the work practice of all departments at the hospitals.
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A basic way to expose some of the challenges of using and designing information technol-
ogy and systems in the hospitals is to look at the different needs of the different groups of
personnel. Bed wards, surgical departments, emergency rooms and radiology departments
all use some of the same core information systems at the hospital, despite the fact that they
all have widely different work practices. A bed ward will have work practices focused on the
continued care and treatment of short or long term patients, whereas an emergency ward will
have a heavy focus on diagnostics and on managing the flow of patients that arrive and need
to be diagnosed and treated or sent on to a specialized department. The surgical depart-
ments have a steady flow of patients as does the radiology department where work centers
around fast and efficient treatment or diagnostics. The latter two also differ in so far as they
offer specialized services that need to be booked in advance and scheduled efficiently. In this
way the different purposes and work practices of the departments lead to different needs for
information technology and systems in the organization.
At the same time a lab or medicine prescription system (CPOE)4, does not only have to be
useable for the laboratory department and the nurses in the ward who handle medicine or
for bio-analysts, the system also has to have interfaces to other clinicians and even medical
secretaries that need access to the results. The medicine system is both used in bed wards
where medicine is dispensed once a day, as well as in acute medical wards or emergency
wards where prescriptions for medicine are handled on the fly. So while different groups of
personnel structurally have different needs, they still need to use the same systems in widely
different contexts.
The challenges of designing, developing, implementing and using information technol-
ogy and systems in hospitals have been addressed in a range of health informatics studies
which have examined many different aspects of these processes. These studies focus on dif-
ferent aspects of the ITS-life cycle.5 Focus within the design and development phase ranges
from models on design processes (Bardram, 2009; Garde et al., 2007) and user participation
(Martikainen et al., 2010; Kashfi, 2010) to challenges of designing local systems (Petersen
and Bjørnes, 2010). Literature within implementation includes focus on general challenges
(Berg, 2001; Mensink and Paterson, 2010; Pirnejad et al., 2010; Hertzum, 2002; Rosenbeck
et al., 2010), implementation process models (Lorenzi et al., 2008, 1997; Starmer et al., 2010;
Lawton et al., 2010), user involvement and participation (Høstgaard et al., 2010), evaluation
(Yu, 2010; Yusof et al., 2008) and risk management (Pare et al., 2008). Within studies of post-
implementation some of the different focuses are general organizational integration issues
(Southon and Sauer, 1999), adoption, diffusion and compliance (Wentzer, 2000; Balka, 2010;
Ward, 2010; Heimly et al., 2010; Palm et al., 2010), problems of adapting the system to clinical
practice (Mabeck, 2008), unexpected advert consequences (Wentzer and Bygholm, 2007) and
evaluation (Goddard et al., 2010; Granlien, 2010; Dullabh et al., 2010; Lichtner et al., 2010). In
the post-implementation phase another important challenge is ITS-support which has not
received much attention in the literature. Some studies have been made on the role of par-
ticipation and on choosing super-user (Kanstrup and Bertelsen, 2006), the learning aspect of
support(Bygholm, 2001) and the role of supporters in hospitals (Petersen, 2010; Fernando,
2010). But studies on the general role of support work in relation to the use of information
4The concept CPOE is in this dissertation used in a limited sense for systems for handling medicine (see the
nomenclature).
5The ITS-life cycle refers to the ’life’ of the information technologies and systems from development, implemen-
tation, maintenance and finally ’death’ or out-phasing of the system.
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technology and systems in hospitals are practically non-existent.
The importance of supporting information technology and systems within the health care
sector was pointed out as a central focus area in the Health-IT strategy from the national Dan-
ish public health-IT organization SDSD in 2007 (Connected Digital Health Care in Denmark):
"The increase in digitalization results in an increase in demands of the IT-solutions on
the related operations. IT-solutions that are applied in the health-care sector are often of
vital importance to the treatment of patients. It is therefore of crucial importance that
the solutions of IT-operation are handled professionally in order to produce a high level of
reliability of operations." (Sammenh¿ngende Digital Sundhed i Danmark (SDSD), 2007,
my translation)
As mentioned in the quote, the reliability of information technology and systems can be of
vital importance in the treatment of patients. As more and more tasks in the health care sec-
tor are being carried out digitally using both specialized hardware and information systems,
it becomes increasingly important to have capable, well-organized and immediate support
available for these systems. An example is provided by a supporter during an interview (In-
terview 26/11 2009, Theriak Supporter, IT-department, Aalborg) she once provided support
on the phone while a whole team of doctors and their sedated patient were waiting for a com-
puter related problem to be solved before X-ray pictures could be taken. It is easy to imagine
situations where the consequences of a breakdown could be much worse. Had it been in a
surgery, it is easy to see how lives can both theoretically and in a very real sense be at stake if
the means of communication between medical staff and supporters are not optimal. In an-
other case, a system failure led to there being twice the amount of the proper doze for a pa-
tient on a print-out record. Luckily, the staff noticed the error, but the case still illustrates how
urgent it is to have effective support and quich redesign procedures for the software systems
integrated in the daily practices of the hospitals. It is not only a constant risk that computers
or software used on the departments of hospitals may malfunction or ’freeze up’ and leave
hospital staff without the tools to do their work in the required manner, and consequently,
waste a lot of time waiting for technical problems to be solved. Such malfunctioning can of
course also happen with IT-equipment used in relation to the direct treatment of patients
which can lead to potentially life-threatening situations.
Apart from the matter of the efficiency of operations and the safety of patients, it is easy
to see that there are also a lot of resources at stake in relation to the question of support of
information technology and systems. As mentioned above, technical problems often result
in hospital staff having to wait for them to be solved before they can proceed with their work,
which in some cases is a direct waste of both time and money. In this manner the study of
support in hospitals also relates to efficiency of work practices and use of resources. To illus-
trate the types of problems related to information technologies and systems at a more spe-
cific level, it is evident that if the technical background (the IT-infrastructure) is not working
properly, the quality of the information systems is irrelevant. If the computer is not working,
the applications do not run; if the network is not working there is no access to data and if
the application breaks down, you cannot enter and share data. The needs for IT-support are
many and crucial to the functioning of today’s hospital practices. But it is not only the tech-
nical infrastructures that need to work. The information systems can also be seen as complex
infrastructures that to an equal degree need to be supported and handled professionally.
The following quote emphazise the need to explore the field of IT-support:
"... there is no reason to keep local design, or more generally IT-support, as an un- or low-
studied subject in systems design research. There is still so much that we do not know
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and still so much to learn in order to support IT-integration and use in organizations."
(Kanstrup, 2005, p. 167)
This point can be taken into the field of health informatics where the focus in the post imple-
mentation phase is more on evaluation and acceptance than on support structures. Support
is not just maintenance and operations. ITS-support understood broadly is a large range
of services and activities related to keeping the information technologies and systems of an
organization in shape. For information technology and systems to be ’in shape’, they not
only need to run as intended, they also need to be used as intended, and continuously un-
derpin and provide support for the core work practice of the organization. In the following,
IT-support will be defined broadly as the entire system of personnel, structures and practices
needed in order to maintain and foster the hospitals’ information technologies and systems.
If we narrow the definition further, we risk losing a sense of the many complex ways in which
these technologies affect the health care work practices.
If the full potential of information technology and systems is to be achieved in the health
care sector, there is an important and even essential need for support services that accom-
modate the complexity of the hospital setting, given the increased use of information tech-
nology and systems. The standardized models for IT-services lack tools for handling aspects
that depend on local context, as well as the customization of both the information systems
and technologies and the hospital setting with all its different specialized professional groups
and practices. These standard IT-management models are mostly focused inward on the IT-
department and on managing the processes within these organizational structures. There is
a lack of focus on how the organization as a whole can deal with the challenges of emerging
information technologies and systems and the way they are embedded in the organization.
The practice of using information technologies and systems is not just based on the way
the systems are designed and implemented, but to a large degree also on the ongoing support
and continued redesign of the systems which happens after the design and implementation
has been carried out in what is called the phase of operation and maintenance. Design and
implementation are vital aspects of an ITS-life cycle and they are the focus of a range of stud-
ies in the fields of IT-management, systems development and health informatics. However,
support is mostly described within the literature concerning IS-management and in partic-
ular in regards to management strategies, cost efficiency (Association of Support Profession-
als, 2000; Gerlach et al., 2002) and end-user satisfaction (Govindarajulu, 2003). An area lack-
ing in research would be the aspects of organizational learning and design in support work
(Kanstrup, 2005). Local practices have received too little attention, but some attempts have
been made to describe the ’fitting’ of information technology and systems with work prac-
tices (Nardi and O’Day, 2000; Wenger, 2002; Kanstrup, 2005). There is a need for what Nardi
and O’Day (2000) calls ’gardening’ and Kanstrup (2005) calls ’local design’ in order to fit their
varied work practices and information technology and systems. These approaches can be
termed practice-oriented support models in contrast to the process-oriented IT-management
models. The practice-oriented models are concerned with what happens in practice when
the supporter is engaged with fitting information technology and systems to and in work
practices. It is within this general research area that this dissertation is set.
6 Introduction
1.2 Background
1.2.1 Empirical Background - IT-Support in Danish Hospitals
In Denmark the organization and management of public hospitals (about 95% of hospitals in
Denmark are public) are handled by the five regions. With the ’structural reform’ of 2007 sig-
nificant changes and centralization were made to the regional and municipal structures. The
structural reform led to a reduction from the previous 13 regions to five regions: the North,
Central, South, Zealand and Capital Regions. This centralization marked a change of focus
and power for the regions - namely a focus on hospital administration and the loss of the
ability to issue taxes. The reform further marked an increased focus on centralization of the
organization as a whole. The model generally used in the formulation of the organizational
structure and IT-organization was largely based on what is called ’the corporate model’ (in
Danish ’koncernmodellen’) which is a model used for centralizing core functions like HR and
IT in public organizations in Denmark. The idea behind using the corporate model was to
create better and more effective core services by centralizing the functions for all areas of the
organization.
All regions were urged by the National Audit Office to decide on an IT-strategy for the health
sector (Rigsrevisionen, 2007). The regions all build their organizations on largely the same
model, namely the corporate model and the IT-service management framework called ITIL
was also used to a varying degree by most regions. Despite the similar general models, there
are great differences in how the IT-organization generally, and ITS-support in particular, are
organized across the regions. In a small-scale interview study6 conducted before this PhD
project, support managers in the IT-organizations of the regions of Denmark were asked how
their IT-support functions were organized. The answers pointed towards similarities but also
significant differences in approaches to organizing support. Even though most regions were
implementing an organizational structure based on the corporate model with centralized IT-
departments, very different approaches were used towards how IT-organization and support
was practiced and organized and how the challenges of centralization were handled. The
study was done half a year after the structural reform, and the regions reported that they were
still struggling with the organizational issues of merging IT-departments and implementing
new management etc. In this struggle some sought a high degree of centralization (North
and Zealand) while others keept a largely decentralized structure of support based on the
structures existing prior to the reform (South, Central and Capital) (Rigsrevisionen, 2007).
This raises the question of which support models are the best fit for hospital practices.
Compared to the other regions the North Denmark Region has had relatively few issues
with integration and replacement of systems because the region covers largely the same ge-
ographical area as before the reform. However, like the other regions it has gone through a
large number of structural changes in the IT-organization as well as in the support structure
of both the IT- and IS-support, and furthermore the IT-department was centralized. Ear-
lier a regional IT-department and a department more closely coupled to the hospitals called
’Health-IT’ with local IT-offices were found at every hospital. Under the new structure the
IT-department moved to a new location and many IT-professionals were moved away from
the hospitals. These centralization versus decentralization trends have gone back and forth
in the North Denmark Region as in many other regions during the study period and remain
6Five telephone interviews with support managers in the five regions were conducted in June 2008.
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a challenge. After the first heavy centralization, the hospitals and the region realized that a
certain degree of decentralization was needed in order for IT-support to fit and support the
hospital work practices. The difference in how support is structured and the difficulties in im-
plementing support structures that fit hospital practices in the North Denmark Region point
towards a need for research in the area providing new perspectives on how the support of
information technology and systems in hospitals work and can be carried out. It is pertinent
to ask if special settings and challenges for IT-support in hospitals exist and what the needs
for support in relation to the use of information technology and systems in hospitals are.
1.2.2 Theoretical Background - A Sociotechnical Approach
Technology has a central role in hospital practices and the development of these practices.
But what exactly is technology and what is the role of technology in the development of
work practices? Here some considerations on these questions, based in sociotechnical ap-
proaches, will be given. This approach has been chosen because it highlights the complex-
ity of the relation between technology, actors and work practices. These considerations will
serve to guide the conceptualization of technology in the rest of this dissertation. They are
also important in relation to support, because the way we view or conceptualize technologies
has an impact on what we do and how we act in relation to them.
According to Marshal McLuhan (1964) the use of tools or technologies to extend human
capabilities is what makes the construction of more complex social structures and new ways
of interacting possible. He claims that tools and technologies can be seen as foundations and
catalysts of the development of human society. In McLuhan’s perspective, technologies, what
he calls media, are determinants of what practices or activities and social structures are pos-
sible: “The medium [technology] is the message” (McLuhan, 1964). He provides the example
of the change from horse carriages to railroads. The social structures of cities changed due to
this technological development, allowing rapid city growth and large scale industrial trans-
portation of goods etc. Similarly, considering the implementation of information technology
and systems in hospital the work practices and interactions of clinicians and other hospi-
tal staff change in a myriad of ways. The division of tasks between physicians, nurses and
medical secretaries has changed, and an increase in specialization occurs when specialized
technologies are introduced in clinical work practices. For the purpose of this dissertation,
it is relevant to ask how we explain organizational change in the light of information tech-
nology and systems integration. But how do we understand and analyze the interactions
between the social aspects and practices on the one hand and developments in technology
on the other?
A classic distinction in relation to this question is one between technological determin-
ism and social constructivism (Gerrie, 2008). According to the technological determinist per-
spective or what I will term ’techno-logic’, (Jensen, 2006) change comes from and is driven by
technological development. McLuhan’s perspective on technological development coincides
with this perspective as technology is seen as the driving force of social change. The strong
claim with regard to this perspective is, that technological development according to its own
inherent logic forces social change. More moderate approaches highlight the ways in which
technology can be a determining factor in relation to social factors (Bimber, 1994) or that it
is not really possible to predict the outcomes of new technological developments (Winner,
1980; Bimber, 1994). Applying this deterministic techno-logic to the case of hospitals, we get
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the view that new technology simply creates, facilitates and forces new practices and new
modes of behavior. The information technology and systems of the hospitals can be seen as
infrastructures that structure work practices.
The social constructivist perspective or what I will term ’socio-logic’ on the other hand
highlights social factors as the driving force in technology development. The strong claim
within social constructivism is that social explanations are all we have. Descriptions of other
determining factors are all based on and can be traced back to the social settings. Applying
the socio-logic to the case of hospitals, we get the view that technologies are ’props’ in the
social creation of work practices. However, this perspective has similar limitations to the
techno-logic. But, as will be discussed later on, field studies indicate that the situation is
not that simple and that the relation between new technology and work practices is more
complex and less obvious than that. For this reason I want to consider alternative and less
extreme theoretical frameworks for describing the relation between the technological and
the social.
The dichotomy between the technological determinist and social constructivist perspec-
tives is at the core of the different approaches and modes of explanation developed within so-
ciotechnical7 approaches and Science, Technology and Society (STS) studies. This field of re-
search is concerned with the interaction between technology and social practices, also called
the technical and the social, between on the one hand technologies and on the other human
beings, social contexts and practices. As the description suggests, the field of research is very
loosely defined and is related to largely different methodologies and theoretical approaches.
These approaches have in different ways been deeply inspirational to the approach of this
dissertation. The development of the sociotechnical approaches and different modes of ex-
planation of the relation of the social and the technical will be described in the following, in
order to both describe the theoretical development of the approach and also give a view of
the variety in the field of research.
The sociotechnical studies have their roots in studies of the interaction between humans
and technologies dating back to the beginning of the 20th century in the shape of the social
science studies of Charles Taylor and further the Hawthorne studies. The explicit focus on the
interaction of the social and the technical emerged from the social constructivist approaches
to an understanding of science as developed by Thomas Kuhn (1962) and David Bloor (1976;
1982). In a critique of the idea of absolutes and the priority of scientific knowledge over all
other forms of knowledge, these approaches accentuate the influence of the social as a signif-
icant element in the construction of knowledge - also scientific knowledge. With ’The strong
program’ Bloor lays out the radical principle of symmetry, claiming that all beliefs such as re-
ligious, scientific and social are symmetrical or equal with regards to reliability and epistemic
status. No knowledge or belief has a special status as being more true or privileged as there
is no absolute criteria by which to compare them. The success and failure of scientific and
theoretical development should therefore be treated equally in the sociological or historical
descriptions of them (Jensen et al., 2007).
Taking up this approach in descriptions of technological development Bijker et al. (1989)
proposes the Social Construction of Technology (SCOT) approach. SCOT is a methodology
for the analysis of technology. According to this view the success and failures in the develop-
ment of technologies should be treated equally and in the studies of technology there should
7The hyphen sometimes used between social and technical is left out to underline the entanglement and con-
nectedness of the two concepts.
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be symmetry in explanations of both. Moreover it is claimed that the success of technology is
determined socially. Success is not an innate property of the technology itself but something
that is socially defined. The researcher must ask who defines the measures of technological
success, why the criteria are defined in this way, and who is included in or excluded from the
process of developing technology (Jensen et al., 2007). This perspective poses the question of
who is or gets involved in the development of information systems in health care, a category
of people called technology carriers (Høstgaard, 2009).
The question of whether technology or the social takes precedence in our description of
technological and social development is taken further in the Actor-Network Theory (ANT)
developed by Bruno Latour, Michale Callon and John Law (Jensen et al., 2007; Kaghan and
Bowker, 2001). ANT adheres to the symmetry principle but develops it further. Generalized
symmetry does not only apply to our descriptions of systems of beliefs, but can also be ex-
panded to include our descriptions of technological artifacts. We need to use the same lan-
guage to describe human and non-human actors. This marks a road away from descriptions
of technology and the social as different entities that need different modes of explanation:
"It seems to me that the only way to escape the simplistic relativist position is to avoid
both ’materialist’ and ’mentalist’ explanations at all costs and to look instead for more
parsimonious accounts, which are empirical through and through, and yet able to explain
the vast effects of science and technology." (Latour, 1990)
Latour’s aim can be interpreted as moving away from a deterministic and very theoretically
abstract vocabulary about the relation between the technological and the social and on to
empirical descriptions (Latour, 1990, 1992; Akrich and Latour, 1992; Latour, 1996). However,
the question is whether such a thing as ’pure’ description exists or if explanations can be
’empirical through and through’. According to ANT the empirical descriptions are sought
through a redefinition of sociology and perception of things or entities from a perspective of
change:
"[ANT redefines] sociology not as ’science of the social’, but as tracing of associations. In
this meaning of the adjective, social does not designate a thing among other things [...]
but a type of connection between things that are not themselves social." (Latour, 1990)
“Nothing exists forever but only as long as it is recursively enacted – i.e. an entity is better
understood as a process than as a thing” (Law and Bijker, 1994)
Latour’s tracing of networks of associations and Law’s concept of enactment define a further
move away from the essentialism of both technological determinism and social construc-
tivism. In Law’s emphasis on the enactment of entities the object is no longer just the physi-
cal. In the same line of thought the philosopher Simondon views technical artifacts as events:
“Ontologically speaking [...] a technical object is not a material entity, but an event, or rather a
sequence of events” (Cited from de Vries, 2008). By viewing the technical artifact not as a given,
but as a process or event we bring out the aspect also highlighted by other sociotechnical ap-
proaches. The fact that the technical and social are entwined and cannot be separated is the
point here.
The social consists of connections between human and non-human actors that in them-
selves are heterogeneous and in constant transformation initiated or enacted by other actors.
This tells us that an apparently well-defined actor is in fact constructed through associations
and that they are not constant. The actors in the network are defined as something that acts
in relation to other actors or is ascribed action to, not as entities in and of themselves.8 The
8The term ’actant’ is sometimes used instead of ’actor’. In this context and for consistency the term actor is used
because it underlines the performative aspects of the ’entity’.
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ANT perspective changes the questions we ask about the relation between the social and the
technical:
“Instead of asking ’has society influenced technology’ or ’does technology affect society’ we
should be asking: Has this [actor] been replaced by another? Has this [actor’s] competency
been modified? Has the chain of association been extended or modified?” (Svenningsen,
2003)
In our descriptions of technological change and work practices, the aim is not to describe
the relation and causation of and between well-defined entities, but to unravel relations and
changes in configurations in the network of human and non-human actors. The ANT ap-
proach to conceptualizing technology is used to a limited extent, because it provides a way of
accentuating the non-human actors in work practices. Furthermore, it can be seen as shap-
ing the background conception of the dissertation and thereby influencing both the view on
support as more than merely technical work and the emphasis on the dual nature of redesign
related both to technical and organizational change.
The sociotechnical approach has been developed in many different directions within dif-
ferent research traditions. In information systems research, organizational studies, sociology
and within health informatics the approach brings out different aspects of the interaction
between ’humans and non-humans’, between health practices and information systems. At
the Department of Development and Planning at Aalborg University, where the author of this
dissertation has her roots, a sociotechnical approach was developed relatively independent
of the STS studies as a framework for technology analysis, primarily used in teaching engi-
neering students over the last 25 years (Müller et al., 1988; Müller, 1990; Høstgaard, 2009).
The approach describes the development of technology or products as a process of selection,
where technological change is the effect of choices made in the process of product develop-
ment, which points towards the fact that other choices could have been made. The approach
further defines four important factors in the analysis of technology, namely knowledge, or-
ganization, technique and product. Knowledge is defined as competence, insight and intu-
itions, organization as management and coordination of division of labor, technique as work
tools, objects and manpower in the work process, and finally the product as the result of
the work process. This model has been used in research into healthcare from the late 80’s
and onward to describe the context and effects of technological change. It takes a gener-
ally structural approach in contrast to the more constructivist perspectives described above.
However, this framework sets a specific focus on technology as a product that allows for anal-
ysis in practical engineering settings. The practical basis and orientation towards use of the
theory makes it more pragmatist than (social) constructivist in its outset than some of the
approaches mentioned above. Many other sociotechnical approaches have been the basis of
studies within health informatics at the health informatics group at Department of Develop-
ment and Planning since then, both based in work and evaluation studies (Nøhr et al., 2003;
Bertelsen et al., 2005; Kanstrup and Bertelsen, 2006; Botin, 2007, 2008; Bertelsen et al., 2007;
Høstgaard, 2009; Høstgaard et al., 2010; Nøhr et al., 2010; Nøhr, 2010). These studies empha-
size the interplay of technology and health practices. The approach to sociotechnical studies
and the emphasis on practical relevance of theory defines a background that has influenced
the perspective of this dissertation.
When carrying out sociotechnical studies both generally and within health informatics,
the balancing act between techno-logics and socio-logics or rivaling models of explanation
is ever present. As pointed out above, both perspectives leave out important insights if con-
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sidered only by themselves. The assumption that only one mode of explanation can describe
the change taking place in hospital practices in relation to technology design, redesign and
integration seems inaccurate on account of the field study and the frameworks presented
above. It seems that the different modes of explanation capture different aspects of reality
and different truths about the development of technology in practice. If we take a pragma-
tist approach in line with John Dewey’s (Dewey, 1925) empiricist naturalism we see that the
debate between social constructivism and technological determinism is not a question of
one being true in an absolute or ’ontological’ sense. The pragmatic approach does not see
explanations, models or theories as true in their own right devoid of any context or practical
use. The important and interesting question is whether they have explanatory power and can
support and improve human practices and our understandings of the world. The strength of
theories and explanations is based in what they empirically do - how they are able to change
the way we act and think about the lived world.
This pragmatic approach gives us the freedom to reflect on the appropriateness of models
and theories in relation to specific contexts. But it puts the researcher in a position where the
choice of approach and theory becomes normative in the sense that choosing an inappropri-
ate theory or approach or being unwilling to change perspective to the subject matter can be
harmful or have negative effects on our practices.
If we approach the question of the role of IT-support in healthcare with a rigid theoretical
framework, that doesn’t allow itself to be changed and modified in accordance with new find-
ings, we are likely to leave ourselves blind to new relations of significance and explanatory
power. Rather than going in with a predetermined theory, chosen for abstract and theoretical
reasons alone, we should approach the subject matter cautiously and humbly and find out
what theory serves our explorations along the way. Both the techno-logic and the socio-logic
discard certain types of connections and explanations as irrelevant before any empirical re-
search has been carried out at all. In contrast a pragmatist approach lets us assemble, apply
and modify our theoretical framework as we go along, from the inside out so to speak.
Contemporary sociotechnical approaches move in many directions within different re-
search fields and also within health informatics. In this dissertation the sociotechnical frame-
work is used for understanding people and things, humans and non-humans, the social and
technology as something interconnected and something that helps highlight the heterogene-
ity of sociotechnical interactions. In relation to the study of support work it is relevant to look
at the interactions between people and technologies and the possibility of influencing or re-
configuring them. Here work place studies are a prime influence, including studies within
computer supported collaborative work (CSCW) (Schmidt and Bannon, 1992; Bossen, 2002;
Grinter, 2000). In CSCW the focus is primarily on ethnographic explorations of what impact
technologies have in relation to work practices and on the reconfiguration of the social and
the technical (Heath et al., 2000). The workplace studies can be described as a shift in focus:
“The analytical focus however shifts from the interests in meanings, representation and the
social construction of tools and artifacts, to a concern with the practical accomplishments
of workplace activities and the way in which participants themselves constitute the sense
or intelligibility of tools and technologies in and through their conduct and interactions.“
(Heath et al., 2000)
The study of support is not as such concerned with representation and meaning concern-
ing the use of information technology and systems. The purpose is to understand the in-
teractions and generation of use practices between people and technology, and the situated
action, redesign and learning taking place in the ongoing use of these technologies. This un-
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derstanding is further used in an attempt to build a framework of support that reflects and
enhances these interactions in a way that will render them less arbitrary and more significant.
1.3 Concepts: Support, Infrastructure, Redesign and
Learning
The concept of IT-support is vague and often causes misunderstandings because it has multi-
ple meanings in different contexts. In this dissertation IT-support is defined broadly as all the
activities related to the maintenance, operations and ’fitting’ of the information technology
and systems in an organization. The term ITS-support is from here on used as the general
term for support of information technology and systems, while IT-support will be given a
more specific meaning below.
Support is the backbone on which the information technology and systems of the hospital
relies. As Pentland puts it: "... an unsupported product is hardly considered a product at all"
(Pentland, 1995). If the products or information technologies and systems are not maintained
and supported both in relation to the human and technical aspects, they will fail either in the
use and practices around them or they will simply break down. Information technology and
systems can be viewed as infrastructures that rely on a range of technical and non-technical
entities or actors and activities in order to function. These are computers, networks, servers,
the non-human actors in the terminology of ANT and supporters, developers, ’expert users’
and users - the human actors. The work practices and support activities are all part of what
secures the network of information technology and systems in hospitals. If this network of
supporting actors and activities is not working and configured appropriately the information
technology and systems will not function either.
ITS-support can generally be seen as the post implementation activities needed in the op-
erations and maintenance of information technology and systems. These activities are not
only focused on the functioning of hardware and software. What can be termed ’peopleware’
is an important and sometimes overlooked factor in all phases of the information technology
and systems life cycles (Lorenzi, 1995). While hardware refers to devices like computers, voice
recorders, smart-phones etc. and software refers to applications/software/programs running
on the hardware devices, the term peopleware refers to the individual, to social and to orga-
nizational aspects. Hardware, software and peopleware are all aspects of support work and
these terms can be used to categorize and define or scope different support practices. Sup-
port is in the structure of the dissertation divided into three general areas based on the focus
of attention of the support activities. The three aspects of ITS-support activities (further de-
scribed in table 1.1 on page 14) are:
IT-support: Related to operations and maintenance of the technical basic infrastructure.
IT-Support or services are mostly related to hardware such as computers, printers,
routers, switches and servers but also to the configuration of computers and main-
tenance of basic applications like the operating system, network drivers etc. - together
this can be termed hardware and basic software.
IS-support: Related to operations and maintenance of the general software and application
infrastructure. IS-support is related to software or general information systems used
in the organization. The focus is on sustaining and further development of the infor-
mation systems used in work practices.
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Local-ITS-support: Ongoing support activities happening at the local organizational level,
both formal and informal. Local support is oriented towards peopleware and focus on
making information technology and systems work in practice.
The categorization is used to separate different aspects of support, though in practice they
are entangled. The mixture of hardware, software and peopleware is in many ways too com-
plex for us to be able to discern each element clearly and separately. Understanding what
support work might consist of enables us to understand what factors influence support work
tasks and the organizational work practices on different levels in relation to information tech-
nology and systems.
IT-support or services can further be divided into two parts. One consists of the support
services carried out in relation to the general technical infrastructures like networks, servers
and basic software like that running on the servers or the IP phone network. Generally, the
infrastructure services are the support activities happening in server rooms and other remote
places, concerning the ’invisible’ backbone that the information technologies of today rely
on. This is highly technical and specialized work. The other kind of IT-support services are
related to the more visible part of the IT-infrastructure. These services covers maintenance
and operations of computers, network, voice recorders, local switches and basic software like
the operating system and handling the installation of other software like the clinical systems
etc. IT-support can both be service desk, remote support, installation of computers but also
local IT-support where the supporter fixes problems with the IT-products, work that can be
related both to hardware, software and peopleware.
IS-support or services are support services related to the operations and maintenance of
information systems. What I term IS-support is sometimes seen as a part of IT-support - as
part of the services provided in relation to incorporation of a technology product in practice.
But while IT-support as defined here is mostly related to the hardware and basic software ap-
plication and functions of the IT-products, IS-support is related to the elements of software
and peopleware of support work. IS-support services can like IT-support be divided into sup-
port of the use of information systems and more technical information systems operations
and maintenance. IS-support is related to service desk, fixing problems for example with the
use of a system and teaching courses on use. The technical services are activities like han-
dling breakdowns, communication with the suppliers and redesign of applications.
The third aspect of support is the support work happening at the local level in the organiza-
tion. The local support can be structured or unstructured. Structured forms of local support
are, e.g. super-users or local IT-user guides, while unstructured forms can be when colleagues
help each other (peer-training) or fix technical problems that occur. The local support struc-
tures are hard to control and not described very well in the IT-management literature. How-
ever, I will argue that an understanding of this third category of support is at least as relevant
when building support structures that are appropriate in relation to information technology
and systems use in hospital practices as the general structures of IT- and IS-support.
In relation to the case study at the North Denmark Region the two first areas are mainly
related to the support provided by the IT-department. The last area is related to support pro-
vided at the local level encompassing both the structured and the unstructured and ’invisible’
support activities at the local level in the organization. Information technology and systems
are complex structures and involve a large range of practices both in use and support. In the
following, three concepts are elaborated on in order to both shed light on key elements of
support activities and to provide a framework for understanding the often underdeveloped
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and overlooked aspects of support which are nontheless essential. These aspects are the con-
cepts of redesign and situated learning and their role in support work in relation to managing
ITS-infrastructures.
1.3.1 Infrastructures, Redesign and Situated Learning
The three concepts of infrastructures, redesign and situated learning (developed further in
the following chapters) are based on theoretical, analytical and empirical considerations on
the phenomenon of support. Their purpose is, as mentioned above, to shed light on underde-
veloped and often overlooked elements of support work. Models used by the IT-department
in the North Denmark Region to structure support work practices are generally oriented to-
wards processes and tools. However, these only capture and deal with part of the challenge
of providing support. Information technology and systems understood broadly also involves
the ’fitting’ of information technology and systems to local practices and the continuous de-
velopment of the organization and the learning need of the users. These concepts will serve
as analytic tools in this dissertation. They bring with them the research areas of infrastruc-
tures, information systems research and situated learning in organizations. The three con-
cepts of infrastructure, redesign and learning bring to the foreground the following aspects
of support and information technology and systems:
• Information technology and systems as infrastructures; understanding the role and im-
pact of information technology and systems in organizations.
• Support as redesign; understanding the entwined process of technical and social change
involved in the upkeep and continuous development of information technologies and
systems.
• Support as situated learning; understanding the role of learning in the integration of
information technologies and systems in work practices.
The concept of infrastructure is in this dissertation proposed as a way of bringing into focus
the structural aspect of information technology and systems and their effect on organiza-
tions. The concept is used in different ways in different practical and research contexts. The
term ITS-infrastructures has two meanings in this context. One, which we might call the nar-
row meaning of IT-infrastructure, is related to the underlying structures of communication,
data storage and transmission. This mainly involves hardware and basic software such as
networks, servers and IP telecommunication etc. However, in a broader sense the concept
of ITS-infrastructure may also refer to the structures which the information technology and
systems imposes on work practices. ITS-Infrastructure can in this context be seen as repre-
senting the techno-logic which highlights the structuring aspects of information technology
and systems. In this sense they are performative actors that shape and influence interactions
and work practices within organizations. This perspective is inspired by the work of Star and
Ruhleder (2001) who describe the complexity of infrastructures and the way they are at the
same time constructing and constructed (Star, 2010). In relation to support, the concept is
useful in emphasizing the complexity of handling the different support practices and it pro-
vides an analytic tool for understanding what information technology and systems do in work
practices. The concept also provides a structural context for understanding the importance
of emphasizing practices of redesign and situated learning in support work.
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In this dissertation the concept of redesign is partly related to the research field of infor-
mation systems and partly to organizational change reflecting the dual influences and devel-
opment of the social and the technical. In this sense the concept of redesign can be seen as
bridging the gap between the techno-logic and socio-logic. Within the information systems
research field a system is not just developed, implemented and then discarded when it is ob-
solete. Most systems go through a life-cycle. They are designed, developed, implemented,
adapted, continually maintained and redesigned until finally they ’die’ or are re-engineered
into new systems. The process of supporting information technology and systems includes
continuous maintenance work but also redesign. Seen in an organizational context, redesign
is not just a matter of adjusting technology for an already specified purpose, but it is rather
an active component in the development of work practices and business processes. If the
systems are seen as infrastructures in the second sense mentioned above, the continuous re-
design of systems can also be seen as continuous redesign of work practices. This makes the
concept very usable in an analysis of the interaction between the social and the technical in
the context of support work.
Finally, the concept of learning is brought into play through reflections on situated learn-
ing in organizations and in communities of practice. Learning can be seen as fitting in with
the socio-logic in the dissertation, where the social and communicative elements come into
focus. When we view support as not only maintenance and operations, but as a practice
that is also supposed to redesign and develop the information technology and systems in the
organization, learning becomes a central concept. Learning in work practices sets specific
challenges that are brought into play in relation to considerations on the way support cur-
rently is understood and how it might in the future be structured to accommodate the use
and integration of information technologies and systems in hospitals.
Given this background it should be evident that the concepts of infrastructure, redesign
and learning are important for an understanding of ITS-support on the organizational and lo-
cal level. These concepts show us that practitioners and work practices are heavily influenced
by the implemented information technology and systems. As a consequence the many differ-
ent voices of a hospital, such as the different kinds of professional groups, staff, departments,
management and researchers, need to be taken into account both in the design, implemen-
tation, operations, maintenance and redesign of the information technology and systems.
Later on, I intend to claim that redesign is the most central of these concepts, for the purpose
of this dissertation, but rather than doing so on theoretical grounds, this claim will follow the
empirical case study. In the following, I will sum up the theoretical assumptions considered
so far. The presuppositions that govern the conceptualization of information technology and
systems as infrastructures and of support as learning and redesign are:
• Information technology and systems have structural impact on organizations.
• Support work is a process involving information technology and systems as well as or-
ganizational development, not just a service.
• Supporting the use of information technology and systems in work practices is or should
be related to the process of organizational learning and redesign.
These presuppositions go against the widespread belief, that support work is merely opera-
tions and maintenance processes. A range of examples in the literature about support show
that the role of ITS-support cannot be limited to maintenance and operations of information
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technology and systems, as it also encompasses interaction, gardening, brokering and de-
signing the work practices (Das, 2003; Nardi and O’Day, 2000; Kanstrup, 2005; Wenger, 2002).
When information technology and systems are supported in practice, there is a need to take
these aspects into account and to develop tools for fitting the systems into the work practices.
The concept of infrastructure, redesign and learning will be unfolded further in relation to
reflections on information technology and systems and support in hospitals in the following
chapters.
1.4 Research Question and Method
The research question has been shaped and reshaped during the three-year study process.
The preliminary topic "Perspectives for IT-support in Hospitals" defined in collaboration with
the co-financing organization - the North Denmark Region - set a broad spectrum of possibil-
ities. The core of the project was defined as a contribution to "new knowledge about methods
and models for optimizing IT-support that can help the IT-department in assisting the hospi-
tal’s core business - the treatment of patients". The project should also "contribute to reflections
on different models for organizing and doing IT-support in hospitals"9. The elements of the
project proposal can be stated as follows:
• Study of the state and conditions of support work
• Considerations on models of support
• Development of perspectives on models of support
The elements reflect two perspectives in the study, an empirical and a theoretical perspec-
tive. One is the study of work practices, the other consists of theoretical considerations on
different models. The rather broadly defined topic posed a range of difficulties both in scop-
ing the project and also in understanding and negotiating meanings or in sense-making. IT-
support has many different meanings to different people and in different contexts. The con-
cept of support is understood and used in different ways e.g. by regional managers and IT-
professionals, hospital physicians, nurses and medical secretaries, and by researchers within
different research fields. The process of clarifying or of sense-making resulted in the broad
definition of ITS-support presented above, where general IT-support for reasons of clarifi-
cation is termed ITS-support to emphasize the broader scope of the research project and
the interconnectedness of hardware, software and peopleware. The study of support can be
characterized as an exploratory journey from ITS-support service tasks and problem solving
towards learning and systems redesign in local practices.
The research question is set in two parts reflecting the two different aspects of the study,
namely the practical and the theoretical. Further, it reflects the dialectics of the research
process moving between theory and empirical analysis. The final research question is:
1. What is ITS-support in hospitals in the North Denmark Region and what models of sup-
port are used?
2. What models of ITS-support are useful in and may assist hospital practices?
9The two quotes are from the original project proposal.
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Figure 1.1: Research question pictured as a dialectic interaction between practice and theory
In figure 1.1 the research question is represented as a process moving between theory and
practice. It also represents the study design, moving back and forth between theoretical and
empirical inspiration, foundation and elaborations of the field of support in hospitals. Be-
cause of the exploratory and empirical approach to the concept of support, the study may
methodologically be termed a case study, exploring the nature of support in hospitals in
the North Denmark Region. (The case study is described further in chapters 3 - 6.) The ex-
ploratory case study led to a sequence of examples in different contexts in the hospital. The
central contexts explored were:
• The general structure and development of ITS-support organization in the North Den-
mark Region.
• IT-support in four hospitals and the IT-department in the North Denmark Region.
• IS-support at the IT-department.
• Hospital work practices and local support of information technology and systems at an
acute medical reception ward and a department of radiology.
The significance of the path itself lies in the general focus on figuring out the role and chal-
lenges of support in hospitals and in fitting information technology and systems to and in
work practices. The case study gives a broad perspective of what support practices in hospi-
tals can consist of and what challenges lie in this kind of work. Further, the conceptual frame
sheds light on under-developed aspects of support work that need further attention.
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1.5 Main Contribution - Perspectives on ITS-Support in
Hospitals and ITS-Stewarding
The main contributions of this dissertation are twofold and relate to the two parts of the
research question:
1. A case study of support in hospitals in the North Denmark Region describing and ana-
lyzing the multiple dimensions of supporting the use of information technology and
systems emphasizing how they function as infrastructures and the learning and re-
design aspects in support work.
2. A model for ITS-stewarding based on empirical considerations on the infrastructure,
redesign and learning dimensions of supporting information technology and systems
in hospital practices.
The case study inspired the development of a model for support, based on a concept of stew-
arding which emphasizes the aspects of redesign and learning. The supporter not only has to
teach the users about the use of the systems, they also have to learn from the users how the
systems are implemented and used in a work practice in order to see how the systems should
be adjusted and ’tweaked’ to solve specific types of problem. Both supporter and user have
to figure out how certain things work in order to see what needs to be done. In this way sit-
uated learning, redesign and support are interconnected and can, if perceived and handled
correctly, create learning synergies.
The concept of ITS-stewarding in organizations draws inspiration from Wenger et al. (2010),
who apply the concept of stewarding to the theory of learning in communities of practice and
from Licker (2010), who apply the concept to research into computer personnel. The frame-
work focuses on empowering the organization or hospitals in relation to the IT-department
by having local ITS-stewards who have interests in and competencies to consider and im-
pact the continued redesign of work practices and information technology and systems, but
also have focus on future interests and possibilities. These ITS-stewards can be viewed as
health-IT professionals. They are not technicians, but not strictly clinicians either. They are
ITS-stewards negotiating and brokering in relation to ITS-infrastructures, empowering the
organization in decision making and underpinning organizational learning.
Empowering the clinicians in the complex arena of organization, politics, patients and in-
formation technology and systems is important to make information technology and systems
support their work practices and further the development of their core practices - the treat-
ment of patients. The aim is to empower the clinicians, making them the main ’technology-
champions’ (Lawless et al., 1992) or ’carriers of technology’ (Jensen et al., 2007) of system
development in hospitals.
1.6 Dissertation Structure
This dissertation provides the presentation, analysis and discussion of the case study on sup-
port in order to make proposals for an answer to the research question. First, in chapter 2, the
methodological approach is considered. In the main body, consisting of chapters 3 to 6, de-
scriptions, analysis and theoretical considerations in relation to different aspects of the case
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study are made. Finally, based on the case study a specific approach to support is considered
and developed in chapter 7, called ITS-stewarding.
Chapter 2 Methodological Framework: Provides considerations on the research process
and defines the methodological approach as a qualitative exploratory case study. Key
points of the chapter are:
• Methodological choice must be based on the aim of the study (research question) and
available sources (empirical foundation).
• The research process is a learning process both with regards to the subject matter of
the study and for the researcher regarding methods of research.
• Doing qualitative studies using interviews, observations and available documents can
pose different challenges in different settings. Choosing the appropriate approach is
partly based on literature on research methods but more significantly learned through
practical experience.
Chapter 3 The North Denmark Region - Hospitals and IT-organization: The chapter
elaborates on the work practices and role of information technology and systems in
hospitals and the IT-support Office in Region North Denmark. Key points of the chapter
are:
• The structural reform of 2007 led to centralization of the organization in charge of ITS-
support in the hospitals of the North Denmark Region.
• The hospitals are increasingly dependant on information technology and systems that
can be seen as functioning as infrastructure in the hospitals and play an increasingly
important role in work practices.
• The hospital is generally seen as consisting of three dominant cultures; physicians,
nurses and administration. The ITS-professionals should be seen as the fourth domi-
nant culture of personnel in hospitals today.
• The theoretical framework used to describe and govern support of information tech-
nology and systems within the region is based on models weighing centralization and
’best practice’ within businesses, such as ITIL.
• It is necessary to examine and describe how information technology and systems influ-
ence the work practices of the hospitals and under which conditions personnel related
to them are able to provide their service optimally.
Chapter 4 Information Technology Support in the North Denmark Region: The chap-
ter provides insights in the IT-support work practices in the North Denmark Region.
Key points of the chapter are:
• The structure of support has an impact on how the hospital functions.
• IT-support is not just maintenance and operations of hardware and basic software. The
work processes also involve social and communicative skills as well as task manage-
ment.
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• Centralization can pose problems for quality of the support of hospital work practices.
• Local presence of supporters as well as a focus on organizational learning and change
is likely to improve quality of service but the cost of service is a problem.
Chapter 5 Information Systems Support in the North Denmark Region: The chapter
provides insights into the IS-support work practices in the North Denmark Region. Key
points of the chapter are:
• The teams at the Customer Relations Office, who support and manage core systems
for the hospitals of the region, have many different roles and need a broad range of
competencies in order to provide quality service of system maintenance and support.
• The IT-professionals at the Customer Relations Office manage the tasks of IS-support
and IS-management that are both essential to the ongoing development of information
systems and work practices in the hospitals.
• It can be argued that the best way to secure the optimal integration of information
system infrastructures in hospitals is by increased focus on the importance of learning,
redesign and local support
Chapter 6 Local Information Technology and Systems Use and Support in Hospitals:
The chapter provides insight into the work practices at two hospital departments, namely
an acute medical department and a department of radiology. Key points of the chapter
are:
• There is significant variety in work practices and use of information technology and
systems in different personnel groups in the two departments from Aalborg Hospital.
• Problems emerge in managing use of information technology and systems in extreme
or unexpected circumstances.
• There is a need for a framework of information technology and systems support that
takes into account the local practices and has a focus on learning and redesign.
Chapter 7 HIT-Stewarding: Supporting Infrastructure through Redesign and Learning:
The final chapter provides reflections and discussion of support seen through the con-
cepts of infrastructures, redesign and learning. It further develops a framework of HIT-
Stewarding. Key points of the chapter are:
• The case study points to missing focus on the structuring aspects of information tech-
nology and systems and on the widespread lack of local practices of learning and re-
design.
• IT-organization frameworks like ITIL are generally used in the regional IT-departments.
They focus on generic structures and processes rather than interaction and local cir-
cumstances. Practice-based support models on the other hand point toward the local
contingencies and towards the aspects of design and learning in support work.
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• The concept of HIT-stewarding provides a valuable perspective on the area of support
in hospitals with a focus on learning and redesign.
• A model of HIT-stewarding in hospitals further emphasizes the empowerment of the
hospital organizations in their relationship with information technology and systems
and the IT-department.
Appendix: The appendix provides summaries of the qualitative material and papers sub-
mitted during the PhD study.
2 Methodological Framework
”... intellectually [...] ideas are worthless except as they pass into action which rearrange
and reconstruct in some way, be it little or large, the world in which we live.” (Dewey, 1925)
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Key points of this chapter:
• Methodological choice must be based on the aim of the study (re-
search question) and available sources (empirical foundation).
• The research process is a learning process both with regards to the
subject matter of the study and for the researcher regarding methods
of research.
• Doing qualitative studies using interviews, observations and available
documents can pose different challenges in different settings. Choos-
ing the appropriate approach is partly based on literature on research
methods but more significantly learned through practical experience.
This dissertation is based on a qualitative and exploratory case study of support in hospi-
tals in the North Denmark Region. Before the case study is presented some methodological
considerations are needed. There are countless approaches to qualitative research and in
designing and developing the study, a range of different approaches have been considered
and many of these have provided inspiration. Some of these are grounded theory (Ortson,
1997; Charmaz, 2005; Corbin and Strauss, 2008), processual research (Weick, 1979; Tuttle,
1997; Pettigrew, 1997), action and intervention research (Nielsen and Svensson, 2006), eth-
nomethodology (Jensen et al., 2007), and case study approaches (Flyvbjerg, 1991, 2006; Yin,
1999, 2009). In this chapter reflections on the methodology and choices of the study design
are elaborated. The choices of methods and theoretical framework will be discussed along-
side an elaboration of the challenges encountered in doing fieldwork in the IT-department
and the hospitals of North Denmark Region.
2.1 Reflections on Research Methods and Doing Research
Pettigrew (1997) claims that "the practice of research is best informed by a theory of method
which clarifies and makes explicit the range of guiding assumptions shaping the conduct of
research". But such clarifications of assumptions guiding the research can be done in many
ways. Some tell a narrative about what influences their research (Lofland and Lofland, 1995;
Bourdieu, 1998) while others will present a systematic methodological empirical approach
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(Ortson, 1997; Charmaz, 2005; Corbin and Strauss, 2008). In the introduction I have already
presented both empirical and theoretical considerations which serve to understand the back-
ground and framework of the study. Here some methodological considerations are presented
to help understand the study process and perspective taken in relation to exploring support
in the North Denmark Region.
The research process is by many described by neat models and diagrams of processes go-
ing from one phase to another in a forward moving fashion either sequential or iterative. But
the process of this PhD study can better be described as a patchwork process moving be-
tween literature studies and collection of empirical materials1. The concept of patchwork is
comparable to the concept of ’bricolage’ introduced by Lévi-Strauss (1966) to depict prob-
lem solving with the use of available resources. The concept has been further developed to
describe qualitative research by Denzin and Lincoln (1994). The reasons for having either a
neat or a patchwork research process can be many and the neat process descriptions are in
reality often messy due to research being a fundamentally creative process. In the case of this
dissertation the subject matter (support) and the chosen perspective (exploration of prac-
tices on many levels) were two important factors for the study being a patchwork rather than
structured in accordance to strict methodological frameworks.
In order to approach the phenomenon of support what can be termed an ’archeological’
approach was chosen - meaning that only the broad frames of the research site was set in
advance of the study, but the exact layout only emerged as the digging started. A vague
knowledge of the field allowed for some educated guesses, but the purpose was not to prove
a theory or model, but to explore the phenomenon, learn and be open towards the empirical
material. In other words the aim was to let my findings guide the theoretical framework from
’the inside out’ instead of letting the theoretical framework define the subject matter from
’the outside in’. The logical development has been from the empirical basis to theory instead
of the other way around.
In the exploratory research process the case study is of interest. Flyvbjerg (2006, p. 1024)
describes two reasons for the importance and usefulness of case studies:
"For researchers, the closeness of the case study to real-life situations and its multiple
wealth of details are important in two respects. First, it is important for the development
of a nuanced view of reality, including the view that human behavior cannot be meaning-
fully understood as simply the rule-governed acts found at the lowest levels of the learning
process and in much theory. Second, cases are important for researchers’ own learning
processes in developing the skills needed to do good research. If researchers wish to de-
velop their own skills to a high level, then concrete, context-dependent experience is just
as central for them as to professionals learning any other specific skills." (Flyvbjerg, 2006,
p. 1024)
The qualitative approach and the case study method are chosen exactly for these reasons.
The nuanced view of support work practices in hospitals provide a basis for an understand-
ing that is not available in models or theories and that would not be possible using quantita-
tive methods. Also the learning process of carrying out the case study has provided insights
into how research is done through trial and error as will be described below. Actually doing
research is the only way to learn the use of research methods that is, learning ’the tricks of the
trade’ (Becker, 1998).
1In this dissertation the term materials is used for the different sources of information about practice. The term
data is generally used, but have other connotations and is in this context used to denote computerized data.
The concept of materials underline the variety in what is used as the basis for qualitative research.
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Figure 2.1: Sketch of the dynamics influencing the research process.
There is of course no research from a ’tabula rasa’ standpoint devoid of theories or ideas.
The framework of a research process is both indirectly and directly influenced by a number
of different conditions and preconditions, even in its formation. A way of viewing the patch-
work research process is, that it is a dialectics between literature studies and empirical ma-
terial collection on the one hand and reflections and actions on the other as represented in
figure 2.1. Both the literature studies and the empirical material collection involve activities
of planning, reading, doing interviews and observations etc. as well as the reflective work of
generating new ideas and making connections in the myriad of materials collected. Research
is both the work process of studying theories, collecting empirical material, writing papers,
collaborating and relating field work and theories, considering different methodological ap-
proaches, learning through trial and error etc. Reflection and action are the key drivers in
bringing research projects onward. Going back and forth between gathering materials both
theoretical and empirical and of discovering new perspectives and ideas is what character-
izes research as an innovative and creative learning experience. The following is a list of the
core research elements:
• Literature study: the ongoing process of getting inspired and learning from other re-
searchers (reading and theorizing).
• Empirical material collection: the process of acquiring information from the available
sources. This consists of interviews, observations or documents in qualitative research
or in questionnaires or experiments in quantitative studies (gathering materials and
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synthesizing).
• Reflecting/theorizing: the core analytical or creative endeavor in research, connecting
the puzzle pieces or untangling the threads of the patchwork and unordered material
and/or conceptual frames (analysis and creativity).
• Activities/doing: the work that defines the core of research. Planning and finding the
relevant literature, reading and taking notes. Planning, performing and exploring em-
pirical materials through interviews, observations and reading documents. These ac-
tivities continuously and iteratively mark a progress and foundation for one’s concep-
tualization of the research field - ideally towards more informed choices and ideas
(work and exploration).
The elements of the research process are shown as interconnected but not as forward-moving
or ordered process like many models of research methods. The reasons for this are twofold.
One reason is that the research process seldom is as linear as some models represent. The di-
alectics between the elements mark the fact that research is an innovative and creative learn-
ing process where there is no clear path of how and what the true basis was for the choices
that were made. The second reason is based on the pragmatic and phenomenological per-
spective that new ideas must be seen as a patchwork and as a practical process that does not
give precedence to theory, but also acknowledges the perception that research is a social and
learning process.
The research process is an ongoing endeavor and the end-point seldom comes from ac-
tually having the full picture and a ’true’ or optimal interpretation, but from the restrictions
on research set from surrounding conditions. The surrounding conditions of the research
project and process are multiple and set a framework for the way research is conducted. Some
of these conditions of research are:
• Research environment: The immediate colleagues and the research networks in which
the researcher participates.
• Background knowledge and assumptions: The accumulated conceptual, theoretical
and practical framework that the researcher implicitly meets the subject matter with.
• Research funding: Sets possibilities and constraints on the research and researcher.
• Conferences and journals: Conceptualization of the research as it will be written and
framed in specific ways to target specific audiences and standards and meet specific
deadlines.
The surrounding conditions are a part of the research, but in the perspective of describing
the process of doing a study of a specific phenomenon they can be positioned as peripheral
influencing factors. The choice of research methodology can be seen as a part of the whole
dynamics. Choosing methods of empirical material collection relates both to the empirical
field studied, to what literature inspires and excites the research, to the logistics and condi-
tions of time limits and planning and to what path the researcher takes the project in her
reflections on what contributions the project might provide to the research community, to
practice and possibly in a personal context.
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Table 2.1: A representation of the research process as a four track ’research highway’ consisting of
idea generation, action, literature studies and empirical material collection.
2008 2009 2010-2011
Literature
Study
Support
IT management
Health informatics
Systems design
Interactive support
Organizational learning
Redesign
Support
Stewarding
Support
Stewarding
Infrastructures
Empirical
Materials
Collection
Meeting with the
IT-department
Study of IT-support
Study of IS-support at the
IT-Department
Study of hospital practices
at two departments
Confirmation/ validation
of empirical descriptions
Reflection
/Ideas
Redesign
Learning
Redesign
Organizational learning
Stewarding in Computer
Personnel Research
Stewarding model
Infrastructures
Action
/Doing
Conceptualizing support
Prepare study of
IT-support
Planning interviews,
observations and meetings
for study of IT-support
Prepare study of
IS-support
Preparing the study of
hospital practices
Planning interviews,
observations and meetings
for study of IS-support
Writing and finalizing the
project
Planning interviews,
observations and meetings
for study of hospital
practices
Keeping the metaphor of an archeological dig-site the process is defined by not just ran-
domly digging, but starting out from an initial finding and moving on based on background
knowledge about the possible and usual layout of this type of site (theory), finding discrepan-
cies and producing new ideas and plans for the further work (Illustrated in table 2.1). Given
the exploratory nature of the study the choice of methodology is characterized as a patch-
work rather than planned at the outset. This resulted in explorations of both many different
instances of support work, but also in different literature studies and sets of idea generation.
The four tracks of the research process were:
• the case study of support practices,
• the literature study of support related research fields,
• the practical doing, planning and reorganization of the project
• and finally generation of new ideas and conceptualizations of support.
The main point is the fact that the study cannot be seen as a tightly structured process like,
e.g. grounded research seem to propose. It is an exploratory learning process with ’messy’
details and generation of ideas that have led to many insights but also some sidetracking
that nonetheless have been helpful in gaining in-depth knowledge and understanding of the
subject matter, namely ’perspectives on IT-support in hospitals.’
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2.1.1 Validity in Qualitative Studies
According to Silverman (2000) the researcher should test her own proofs in order to ensure
objectivity and make sure the researcher do not make easy conclusions. In this perspective
objectivity is only reached if you cannot deny the existence of a certain phenomenon. Sil-
verman writes: "in qualitative research, working with smaller data-sets open to repeated in-
spection, one should not be satisfied until your generalization is able to apply to every single
gobbet of relevant data you have collected" (Silverman, 1993). In this respect he is consistent
with the hermeneutic concept of truth where the good interpretation is coherent and without
contradictions. In an interdisciplinary, multi-method approach validity and objectivity must
according to Silverman be evaluated in terms of the connection between theory, cases, meth-
ods, material, analysis and the research question. This interpretive validity is what qualitative
research can strive for (Silverman, 2000, 1993). Striving for consistent or correct descriptions
that reflect the phenomenon studied is important in research, but there are different views
on what status and scope these descriptions have. Objective descriptions or generalizations
might not be the object of inquiry or even strictly possible. A more modest approach to the
generation of theory in qualitative research, which is also more in line with the exploratory
approach of this dissertation, is more concerned with local ’sense-making’, where theories
are viewed as metaphors and developed to apply more locally.
“As researchers, we seem to be doomed to living in a reality constructed from a variety of
metaphors. We have to accept the fact that the metaphors we use while theorizing may be
good enough to fit small areas, but none of them suffice to cover the entire field. In other
words, we must learn to satisfy ourselves with only local sense-making. A realistic thinker
knows he or she has to give up the hope that the little patches of coherence will eventually
combine into consistent global theory. It seems that the sooner we accept the thought that
our work is bound to produce a patchwork of metaphors rather than a unified, homoge-
neous theory [...] the better for us and for those whose lives are likely to be affected by our
work.” (Sfard, 1998)
The local ’sense-making’ and validity in relation to specific contexts is in this more pragmatic
perspective all we can achieve with our theories or metaphors. Exploring details in specific
cases can provide valuable insights both in understanding the nuances of practices that in
turn often point out weaknesses or flaws in generalizations and theories and thereby towards
new ways of viewing the field. Still, making sure that one’s presentation of the material con-
stitutes an identifiable picture of the practice described is important. Again I would like to
mention Dewey (1925) and also perspectives from post-phenomenology (Ihde and Brook,
2003; Ihde, 2008; Hickman, 2008) which stress the importance of making research that in-
forms or provokes us or is usable in practice. However, even within these positions, the em-
pirical foundation of research is what determines validity.
2.1.2 Exploratory Case Studies
Doing qualitative research is not always recognized as ’real’ or productive research, espe-
cially when talking to physicians and managers. I have encountered reservations towards
whether it actually leads to useable results or if it is even scientific. According to Yin (2009)
the case study is useful where the number of variables of interest far outstrips the number of
data-points and it has intense focus on a single phenomenon within its real-life context (Yin,
1999). The case study is used when the phenomenon of interest is not well defined and where
context and phenomenon are entwined. In relation to the study of support this can be said to
be the case. Support is a phenomenon that though defined within management literature is
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shown through studies of practical settings to be much more complex. Through this section
on case studies it is argued that the multi-method approach of a case study provides valuable
insights in relation to understanding support practices in hospitals.
To clarify the learning potential, the scale and the scope of case study research and to pro-
vide counter arguments for the above mentioned skeptics five misunderstandings about case
studies defined by Flyvbjerg (2006) are presented. The five misunderstandings are:
Misunderstanding 1: General, theoretical (context-independent) knowledge is more valu-
able than concrete, practical (context-dependent) knowledge.
Misunderstanding 2: One cannot generalize on the basis of an individual case; therefore,
the case study cannot contribute to scientific development.
Misunderstanding 3: The case study is mostly useful for generating hypothesis; that is, in
the first stage of a total research process, whereas other methods are more suitable for
hypothesis testing and theory building.
Misunderstanding 4: The case study contains a bias towards verification, that is, a ten-
dency to confirm the researcher’s preconceived notions.
Misunderstanding 5: It is often difficult to summarize and develop general propositions
and theories on the basis of specific case studies.
The two first misunderstandings relate to the precedence of abstract, context-independent
theory and the possibility of making generalizations. Related to these is the misunderstand-
ing that case studies are mostly useful as the first step in a research process in the elaboration
of hypothesis. These misunderstandings can generally be seen as an expression of a specific
view of science and the generation of scientific knowledge. Flyvbjerg argues: "[...] formal
generalization is overvalued as a source of scientific development, whereas ’the force of exam-
ple’ is underestimated” (Flyvbjerg, 2006). The value of the examples is not only to shed light
on the understanding of practice. One well-constructed case can support and develop or re-
ject a theoretical approach. The rejection of theory by one well-constructed case is what Karl
Popper (1963) called falsification and he claimed it is at the core of building scientific theory.
Valid scientific theory and hypothesis needs to be stated in such a way that it can be falsi-
fied. In this sense the case study is at the heart of scientific endeavors. Further the detailed
descriptions of a case study can add significantly to the support and development of theory:
“A typical or extreme case often reveal more information because they activate more actors and
more basic mechanisms in the situation studied" (Flyvbjerg, 2006). The thick descriptions of
a case study can not only be used as a radical example. They also ’reveal information’ and
’activate actors’ and ’basic mechanisms’ that are otherwise overlooked or neglected in gen-
eralized theories. Paying attention to detail can, as is the aim throughout this dissertation,
uncover aspects of practice that are otherwise neglected or forgotten.
The fourth misunderstanding is related to the interpretive aspect of case studies and qual-
itative studies generally. It is the notion that there is a bias in case studies toward verification
of the researcher’s preconceived notions. Building on the previously presented pragmatic ap-
proach, this critique can be turned around and shown to be itself a bias of more formalized
and theoretical perspectives on research. Interpretations and preconceptions are part of any
research activity and the choice of method or theory sets the scale and scope of research ac-
tivities of all kinds. Finally, Flyvbjerg presents the critique or misunderstanding that it is hard
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to summarize and develop general propositions and theories on the basis of case studies.
Both Flyvbjerg and Yin argues that case studies provide a detailed picture of practices with a
focus on detail that is not possible in the generalizing studies where measurement and com-
parability is in focus. The richness is kept intact not only by providing detailed descriptions
but also by avoiding linking the case with specific theoretical frameworks. The purpose of the
case study is not to make generalizations or to prove theory, but to explore details that can
serve as basis for different research objectives. Flyvbjerg’s five misunderstanding are useful
for making an argument for digging deep into the empirical and situated knowledge instead
of making generalizable theories on the basis of quantitative studies. Further, the replies to
the misunderstandings point towards what knowledge is generated, when doing qualitative
case studies. Either finding evidence for new perspectives or falsifying accepted or widely
spread assumptions about a given issue or phenomenon. This is exactly what this thesis is
attempting to do. Finding new perspectives on support and challenging the ’management’
approach, generally taken in IT-management literature. Flyvbjerg (2006) defines four cat-
egories of case studies that highlight different expectations about information content and
purpose:
1. Extreme or deviant cases: Used to obtain information on unusual cases, which can be
especially problematic or especially good in a more closely defined sense. Can be seen
as an a-theoretical case study.
2. Maximum variation cases: Used to obtain information about the significance of vari-
ous circumstances for case process and outcome (e.g., three to four cases that are very
different in one dimension: size, form of organization, location and budget).
3. Critical cases: Used to achieve information that permits logical deductions of this type:
if something is (not) valid for this case, then it applies to all (no) cases. Can be seen as
a theory-generating case study.
4. Paradigmatic cases: Used to develop a metaphor or establish a school for the domain
that the case concerns. Can be seen as a theory interpreting case study.
The purpose of the extreme case is to get a point across, e.g. when falsifying a theory by
pointing out complexities that are not covered by the theory. Maximum variation is related to
seeking out differences and complexity in relation to a specific field. The critical case is a case
that has strategic importance and is used in relation to the clarification of a general problem.
The paradigmatic cases highlight more general characteristics of the topic in question. The
different perspectives are not exclusive but can be used to gain different insights within the
same case study.
When selecting case study methods and specifying the basis of the choice another catego-
rization is useful, one which identifies wether the basis of research lies within the theoretical
or empirical sphere. Antoft et al. (2007) differentiates between four types of case studies de-
fined by purpose and basis of scientific interpretation illustrated in table 2.2 on the next page.
The four types of case study are the a-theoretical case study, the theory-interpreting case
study, the theory-generating case study and the theory-testing case study. The motivation for
choosing the a-theoretical case study can either be a desire to uncover unique social systems
or processes or be a desire to use its relevance in relation to general political, social or cultural
frameworks. Through the theory-generating case study the researcher seeks to formulate new
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Table 2.2: Four main types of case study (Antoft et al., 2007; my translation)
Scientific interpretation is based on
empirical knowledge and data
Scientific interpretation is based on
theoretical knowledge
Purpose: to generate
new empirical
knowledge
A-theoretical case study Theory-interpreting case study
Purpose: to generate
new theoretical
knowledge
Theory-generating case study Theory-testing case study
theoretical knowledge from an empirical outset as it is done in grounded theory. The theory-
interpreting case study can either take its outset in the empirical or theoretical sphere but is
characterized by its ongoing interpretative engagement and the dialectics between the em-
pirical materials and theory. The last type of case study is used for testing theory, the purpose
being to develop already existing theory about a given phenomenon. These four categories
of case studies shows the different focus that is applied in research on the theoretical and/or
the empirical.
In this dissertation a dialectic approach is chosen but with a foundation in the empirical.
In this sense the form of case study chosen is A-theoretical, but in so far as the case is pre-
sented in a dialectics with theory and the last chapter presents a specific theoretically based
perspective on ITS-support the dissertation can also be seen as within the theory-interpreting
form of case study.
The two ways of categorizing case studies show the many different uses and perspectives
case studies can provide in understanding and theorizing about practices. The case study
of this dissertation can be seen as arguing from the point of view of the empirical materials,
though theories are used to bring out specific aspects and to conceptualize practice. One
purpose is to generate new empirical knowledge about support in hospitals with an outset
in empirical materials. A second purpose is to engage in an interpretative dialogue between
the empirical materials and theoretical perspectives on infrastructure, redesign and learning
in order to provide new perspectives on support. It can further be seen as a paradigmatic
case study as the purpose is to develop a conceptual frame for bringing into focus certain
aspects of support work. These categorizations of the case study is, however, after the fact
and the concept which is preferred and used in the dissertation is ’exploratory case study’ as
the purpose and outcome were not strictly defined prior to the study and changed along the
way. The focal point of the case study is the elaboration and exploration of the field of support
in hospitals. The term exploratory is used because the purpose is to emphasize differences
and complexities of support practice which are underdeveloped aspects in current studies
and management practices of support work.
In section 1.4 of the introduction the research question and method was introduced. As
mentioned, the approach chosen is a dialectics between theory and practice. There are two
reasons for this choice:
1. It lets us explore what actually happens on a local level in hospitals when support work
is performed.
2. It adds to an understanding of the special circumstances of support work in hospitals
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within the research field of Health Informatics.
In order to achieve this, the empirical facts need to inform the choice of methods and the-
ories used in the analysis and understanding of support practices. Structurally, theory is in-
troduced where it is found relevant in relation to elements of the case study, though there
will inevitably be theoretical frameworks influencing the choices made in the presentation of
the case. As mentioned in the previous section the research process is in reality much more
’messy’ and patched than the theoretical considerations of precedence of empirical material
or theory lead us to believe, this however is seen as a strength as explained above, not as a
weakness.
2.2 Qualitative Research: Methods and Obstacles of
Empirical Material Collection
Qualitative research methods are used to understand and explain social phenomena and in
this context, socio-technical support practices. Qualitative research methods can generally
be said to cover three categories of materials; interviews, observation and documents. The
concept of documents is used here to cover text, but also sources including pictures, power
point presentations, guides, intranet posts and websites etc. Both interview, observation and
document materials have been in play in unfolding the picture of support practices in the
hospital in this dissertation. In the following, the methods and challenges of empirical mate-
rial collection are described.
2.2.1 Documents
Documents uncover what people find interesting to describe/represent or visualize about
what they do or in other words what they choose to describe in relation to their practices.
They can be reports, summaries of meetings, information on paper or on the intranet, or-
ganizational charts, user guides, power points, statistics, pictures, professional magazines,
newspapers etc. The availability of different forms of documents is relative to the context
and some documents can be hard to get access to, like summaries of meetings and critical
internal reports. Documents are of course produced by someone for someone, which means
that any interpretation must take this into account. Having access to different kinds of docu-
ments can give a picture of how the organization or departments conceptualize and organize
their work. But you cannot ask the written text or power point why it says what it does and
looks like it does. Documents in and about a given practice are important but cannot stand
alone. They need to be set in the context of the study and scrutinized in relation to the un-
derstanding gained through interviews and observations.
2.2.2 Interviews
The research interviews can be said to uncover what people think they do as well as their per-
sonal opinions and perspectives. Interviews are used for many different purposes in different
research disciplines like market analysis, ethnography, sociology, human computer interac-
tion research etc. The purpose of the interview can for example be to gain expert knowl-
edge about theoretical or practical fields that are not available on paper, opinions on specific
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themes or an understanding of personal views, values and feelings (Riis, 2005). Interviews can
be characterized as providing the perspective of a person, of what they think about the prac-
tices they participate in and how they view themselves in relation to these practices (Weiss,
1995).
An approach called meaning-condensation developed by Kvale (2001) was used in the case
study of this dissertation to some degree in relation to structuring and analyzing the inter-
views. Of the five-step method described by Kvale only three steps were used. In the first
step the interviews are listened to or read in their full length, after which the ’natural mean-
ing elements’ as expressed by the interviewee were then identified in the second step. In the
third step the themes that are dominating the ’natural meaning element’ are developed. This
method is based on phenomenology with the ideal of describing the subject matter as closely
as possible without analyzing or theorizing. After these first steps the process of interpreting
the meanings started. This approach is inspired by the hermeneutic approach. Kvale writes:
“The researcher has a perspective on the object of the study and interprets the interviews
according to this perspective. The interpreter goes further than what has been said di-
rectly in order to construct structures and relations of meaning which are not immedi-
ately apparent in a given text. This presupposes a certain distance to what has been said
which is gained through a methodical or theoretical attitude that re-contextualize what
has been said in a specific conceptual context.” (Kvale, 2001, my translation)
From both the hermeneutic and ethnographic viewpoint describing another person’s state-
ments or actions will always be an interpretation. An interpretation is also going on at the
level of the informant describing his or her own practice. The researcher is in this sense in-
terpreting interpretations. This is why the triangulation of doing observations, interviews
and having access to documents about and used in practice are important. The observations
can be used for identifying discrepancies between what the informant says and their actual
actions and documents can shed light on how the practices are represented, idealized and
interpreted in text.
All interviews were semi-structured (based on general themes), informal interview tech-
niques were also used in relation to observations taking a more unstructured form and re-
lated directly to the practices and situations observed. The interviews were not validated by
the informants directly after they were conducted and transcribed, but the descriptions of
practices based on the interviews were send to key informants to secure that the represen-
tation of practice made on the basis of interviews, observations and documents were not in
contrast to their view on practice.
Interviewing is not just talking to a person. It is keeping a theme in mind, keeping track
of an interview guide, giving the interviewee time to speak, talking in a tone and manner
appropriate for the context, being dressed appropriately, reacting and interacting appropri-
ately, e.g. smiling and laughing at the right times and not getting carried away or starting a
discussion (Weiss, 1995; Riis, 2005). Learning the art of interviewing in this manner is an on-
going process. Generally the same challenges apply to making observations but as observing
encompass more senses (hearing, looking, smelling and getting a feeling of the situation etc.)
the problem is not as much keeping track of themes, but keeping track and making note of
all the relevant details of the situations observed in a manner that is both accessible later on
and true to that situation.
A problem that became apparent in relation to interviews was the number of interruptions
during the actual interviews at the hospital. For instance during an interview with a physi-
cian, she was called away by her pager to a patient and later interrupted by a call concerning
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treatment. The nurses got interrupted by communication and decisions that had to be made
with other staff, questions of planning, where to go next, etc. Medical secretaries got inter-
rupted about looking things up or organizing issues, local supporters were interrupted by
people needing urgent help or support calls to their mobile phones. The busy work practices
at the hospitals became ’disturbingly’ apparent. These are work practices where feedback is
needed on the fly and often urgently. These circumstances left me with the questions of how
to cope with these interruptions. As an interviewer you need to develop strategies for adapt-
ing to the circumstances and picking up where the conversation was left off and getting the
flow of the conversation back. Usually, it is hard to arrange meetings where the interviewees
are willing to turn their phone off and make sure that no one will interrupt, especially at the
hospital. Even in planned meetings interruptions occurred regularly. However, the situation
was different and easier at the centralized IT-department, where interruptions were few and
interviews went as planned. There are different approaches to counter these challenges. One
is to be more than one interviewer, thereby easing the process of both doing the interview
and securing that the most relevant and interesting points are followed up on. Another way is
to make more or less unstructured interviews while doing observations. This approach was
chosen by necessity as the other solution was not possible within the frames of this study.
However, this influenced the observations towards a more interactional approach.
2.2.3 Observations
Observations can be said to help uncover what people actually do in a practical setting. Ob-
servations are used in many different ways within different research disciplines (Kristiansen
and Krogstrup, 1999; Cook and Crang, 1995). Observation is used to get closer to the practices
or activities that are the object of the study. The interview gives access to a representation of
how the interviewee sees her own actions but this is often idealized pictures of a practice that
is much more complex with lots of tacit practices and knowledge (Wackerhausen, 2005) im-
plied in the work situations. Through observations the researcher can gain access to what
is actually done in practice. Observations, just like interviews, are an interpretative and se-
lective process. The researcher does not see everything and can only write down or record
a selection of activities. The interpretative cut is a bias of qualitative research, but also its
strength. In the interpretation and reinterpretation of material new understandings and per-
spectives on the empirical world are created.
In observational studies a distinction is often made between the participating, interac-
tional and objective or distant observer (Kristiansen and Krogstrup, 1999). In participating
observations the observer interacts with the observed context by actually being part of the
activities. In interacting observation the observer is outside the observed context but also
engage and interact with the activities by e.g. asking questions, giving comments or chang-
ing conditions to the activities taking place along the way. The last form is objective or distant
observation which can either take the form of ’shadowing’, where the observer tries to blend
in as much as possible following an activity or person or be ’a fly on the wall’ observing a spe-
cific setting or environment. The merits and limits of the different kinds of observations are
related to the kind of material needed. The participatory observer gets in-depth knowledge
about practices, but has the challenge of being too close to the practice to be able to be critical
and fully analytical towards it. The interactive observer gets feedback along the way and can
therefore change focus, but has the challenge of affecting the activities and concepts used in
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practice by imposing specific perspectives and ideas. The shadowing or ’fly on the wall’ ob-
server have the merit of doing as little impact as possible on the observed activities, but have
the limit or dangers that the observation still can be biased by the observer’s presence and by
the observer only relying on her own selective emphasis in the situation. Generally, observa-
tions can be subject to the observer’s predetermined categories and prejudice because there
is a low degree of dialogue (Wadel, 1991). The problems of selection and interpretation can
to some extent be countered by describing as much as possible in a neutral language, and by
separating interpretations from what is perceived as observational text.
In relation to the study of support the method moved between shadowing and interactive
observations. The purpose of the study was not to get the objective picture of work prac-
tices but to understand connections and the general layouts and challenges perceived both
by supporters and users. The biases of affecting the observations are considered to be present
but small as the activities and people observed already knew my research focus and interests
before the observations started. An example of the influence of the observer was e.g. expe-
rienced during observation of a morning meeting. The head nurse told the staff who I was
and why I was there. Later on the nurses started talking about computer problems and it was
obviously prompted by the theme mentioned earlier.
Meanwhile, another example of challenges in observation turned out to generate a reward-
ing insight in hospital support and practices. An example was when I had to follow a sup-
porter that needed to fix a computer in the main shared office space of a bed ward. In the
beginning I placed myself at a central spot beside the supporter, but as nurses, physicians
and medical secretaries came and went, I had to move out of the way constantly (figure 2.2
on the following page). I felt acutely like an outside awkward element as I had to try to get out
of the way of all the busy people coming and going. The problems of observing gave insights
into the busy work practice of a hospital ward, and of the difficulties of supporting this kind
of mobile work practice (see chapter 4 section 4.2.3).
However, aspects that remained hidden in the observational studies were noticed, as the
difficulties of observing the use of IT became apparent. IT-supporters naturally use most of
their time in front of a computer which makes it difficult to see what actually happens. Other
means that could have been used to capture this work are tools like screen capturing pro-
grams. Another set of practices that were difficult to observe were the local support practices
in the hospital departments, they were both formal and informal and consisted of activities
like getting help from a super-user or learning from each other by asking colleagues for help,
all infrequent activities that would have required a more extensive study to get a notion of.
The mentioned difficulties of observational studies of support were a minor bias as they were
either not necessary or possible due to scope of the study. The information needed in relation
to these aspects was achieved through interviews and documents.
The methods of observation changed throughout the research period according to chang-
ing circumstances and work practices studied. The initial idea with regards to observations
was to do videos of support practice. This was abandoned for two reasons. One was that
the technical supporters were engaged with a wide range of people and departments when
walking around the hospital. Getting consent from all these people and departments would
be difficult if not impossible. Another challenge was that the support work when not mobile
was primarily stationary, helping users with problems remotely using a computer. Observing
this would again demand acceptance from every user and ideally as mentioned also software
for screen capturing. As the aim of the study was a more general understanding of support
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Figure 2.2: Observation of support work in action in a clinical office setting.
practices in the hospital, this mode of study was not attempted. Instead of video, notes were
taken during and after observations, and interviews became a larger part of the study. Video
observation was re-introduced in relation to a version release test of one of the hospital clin-
ical systems. The problem here was again that communications and actions were centered
around the screen but in this situation the interaction between the present developer and
supporters and the hospital staff was of interest. The last setting where video was attempted
was on a medical ward. Here the problem was again to get consent from all the staff, but also
a concern for patient data safety was to be considered. I compromised in this situation be-
cause of the limited time available for the study and only filmed two situations, where a nurse
and secretary showed me what systems were used on the computer. In regards to the use of
video following a person or having the acceptance from management of a department before
hand is important but makes changing focus of observation along the way more difficult.
2.2.4 Challenges of Collecting Materials
In all respects, it is important to keep in mind the interpretations both of what people say,
do and describe/represent but also what the researcher hears, sees and reads. This is what
is called triangulation of empirical materials, where the different forms of empirical material
are used to support and provide a foundation for interpretation of the phenomenon studied.
In the hermeneutic sense all encounters in the research, both in interviews, observations,
and documents, are interpretations and in the hermeneutic sense a form of reading of the
layout of practice.
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Table 2.3: Challenges in doing qualitative research.
Technical Situational
Interview - Background noise
- Missing sound file
- Keeping track of the interview themes
- Asking the right questions in the right way
- Interpretation of concepts
- Interruptions
Observation - Low battery time - Writing notes on the spot
- Crowded observations and awkwardness of
positioning
- Attempting not to be in the way
- Interpreting situations
- Observation of events that seldom occur
- Observation of screens
Interviewing and observing is not as easy as it sounds - it is not just talking and looking. Ta-
ble 2.3 represents different categories of challenges of interviewing and observing described
above. These provide a picture of the learning process of doing qualitative research. A type of
problems during interviews and observations included in the table but not touched above are
the technical ones. Technical problems are nerve-wrecking and frustrating and teach you to
prepare for the worst. Testing the equipment before going to the interview, double checking
that you pushed the ’record’ button and writing notes during the conversations, even though
it is recorded, are strategies that were used to counter such problems.
Interviews and observations have been used to enter into the setting of support, clinical
practice and administration at hospitals in the North Denmark Region. As the study pro-
gressed the interview guide and method of observing evolved. This was partly intentional
and partly a necessity given the phenomena observed. The conditions of the field study de-
scribed above show the learning process of mastering research methods. The adjustments
of research method to the practical settings also teach the researcher something about the
said practice providing a better understanding, in this case of support and hospital practices.
These insights can reasonably be said not to be available through other methods.
2.2.5 Material Management and Analysis Tools
In handling large sets of material, a critical point occurs when you need a type of mate-
rial management tool. It is important to have a material management strategy before the
field study. Changing material management system or tools along the way is a tedious and
complex procedure. I used a freeware application for Mac called TAMZ-analyzer. In this ap-
plication sound, transcripts and notes can be stored together. It also has the functionality
of making and coding transcripts and adding comments to them as well as coding sound
files. I started out using another freeware application called Express Scribe for storing sound
files and transcripts, but this program stored both in a new format that couldn’t be reversed,
meaning that I only could access the sound file through that specific program. The possibil-
ity of moving material between different management tools or databases is important if the
materials are to be used in a different setting, so this solution was abandoned. Figure 2.3 on
the following page is a screenshot of the main elements of the interface for transcribing and
coding material. To the left is the sound file and beneath this the coding categories are repre-
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Figure 2.3: Coding in the freeware program TAMZ-analyzer.
sented. To the right is the transcript or notes. In the top of this window the general categories
are represented like ’interviewer’ and ’interviewee’, place and date. Different segments of text
are bracketed by code elements a bit like webpage elements written in HTML.
2.2.6 Empirical Material
The material gathered through the fieldwork is related to many different aspects of support.
As mentioned this is a methodological choice. The purpose of the study based on the re-
search question was to explore support work practices in order to provide a framework for
understanding this complex phenomenon. This has given me a large and varied selection
of empirical materials to go through. The fieldwork was executed in the North Denmark Re-
gion but two other regions were also visited. In appendix 8.2, page 197, the full overview of
materials is represented and in table 2.4 on the next page a quantification of the material is
presented.
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Table 2.4: The number of interviews, observations and meetings carried out during the PhD study.
Number Attending
Interviews 39 Interviews with physicians, medical secretaries, nurses,
IT-professionals and IT-managers.
Observations /
Meetings
20/14 Observations of local support practices, IT- and IS-support at
the IT-department and work practices at two hospital
departments. Meetings with managers, IT- and IS-supporters,
physicians, nurses and medical secretaries both at the
IT-department and at the hospital.
2.3 Reflection
The chosen methods were, as mentioned, modified along the way. In the beginning the aim
was to do action research using participatory design methods in order to develop new models
or ideas for support in cooperation with supporters, but as the project moved forward the fo-
cus shifted towards an attempt to achieve an understanding of support in relation to hospital
practices and the under-defined and complex aspects of support work practices of redesign
and learning. Therefore the research method chosen became exploratory qualitative meth-
ods and case study inspired by ethnomethodology, phenomenology and grounded theory,
even though the study design did not adhere strictly to one methodology. The generation
of ideas and models of support practices was not purely based on the empirical material ei-
ther. The concepts of infrastructure, redesign, learning and stewarding are concepts brought
to the study to conceptualize and bring out aspects that are not immediately obvious and
to a certain degree not recognized as separate areas of support work. The concepts were in
part chosen along the way as the theoretical dimension was developed gradually along sides
the empirical investigations. The reason why these concepts were chosen was to be able to
show the importance of these aspects, generate a deeper understanding through theory, and
possibly in further engagement to be able to participate in processes of change - that is in a
participatory or interactive research setting.
The emphasis throughout the study has been on openness towards what the empirical ma-
terial might bring to the understanding of the subject matter, and therefore the methods are
less focused on structures and less formal in their design (Patton, 1990). Research is as men-
tioned also a learning process both with regard to the knowledge gained about the subject
matter researched, but also in becoming a better researcher. Learning the art of doing qual-
itative research involves sensitivity towards what methods and tools are appropriate in the
specific study. This can only be learned by continuous practice.
In the following the case study is presented, and the different aspects of support work in
the hospitals in the North Denmark Region are described and analyzed. The details of the
work practices are made explicit in the descriptions. The three core concepts of infrastruc-
ture, learning and redesign are developed as a means of understanding and analyzing specific
aspects of practice along the way. The aim of the theoretical considerations is as mentioned
not to eliminate the details of the case study but to draw out aspects that are important to
understanding ITS-support in the hospitals.

3 The North Denmark Region -
Hospitals and IT-organization
“Objectively considered IT has become much more important on the wards. When I started
at the hospital not too many years ago people still filled out medicine cards by hand. And
now you are dependent on IT all the time, everywhere and more and more. It has changed
rapidly.” (Interview 8/11 2008, Physician, Aalborg Hospital)
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Key points of this chapter:
• The structural reform of 2007 led to centralization of the organization in
charge of ITS-support in the hospitals of the North Denmark Region.
• The hospitals are increasingly dependant on information technology and
systems that can be seen as functioning as infrastructure in the hospitals
and play an increasingly important role in work practices.
• The hospital is generally seen as consisting of three dominant cultures;
physicians, nurses and administration. The ITS-professionals should be
seen as the fourth dominant culture of personnel in hospitals today.
• The theoretical framework used to describe and govern support of informa-
tion technology and systems within the region is based on models weighing
centralization and ’best practice’ within businesses, such as ITIL.
• It is necessary to examine and describe how information technology and
systems influence the work practices of the hospitals and under which con-
ditions personnel related to them are able to provide their service optimally.
In achieving an understanding of support it is important to first understand the setting
it has to function within, which in this context is the regional and hospital organizations.
The structure of ITS-support in the North Denmark Region was heavily influenced by the
structural reform in 2007. In order to understand the challenges of support in the region it is
important to understand the recent changes and current organizational setting. This chap-
ter provides an analysis of the North Denmark Region, the hospitals and the IT-department
from an organizational perspective. First the impact of the structural reform on the North
Denmark Region is analyzed. Next the layout and diversity of hospital practices and their
use of information technology and systems is analyzed, followed by an account of the IT-
department, its organizational structure, its role in the organization and the model of man-
agement used in structuring the activities and processes of the IT-department. Finally, the
concept of information technology and systems as infrastructures in the hospital and the
role of the IT-department in relation to these infrastructures is discussed.
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Figure 3.1: The Danish regions after the structural reform of 2007 including population. The North
Denmark Region is marked with a red square.
3.1 The Danish Regions After the 2007 Structural Reform
The current Danish regional structure was implemented during the structural reform of 2007
the aim of which was to centralize the Danish public administration to reduce costs and in-
troduce effective management (Finansministeriet, 2010b,a; Region Nordjylland, 2006). The
reform had implications on many levels in the organization which will be elaborated below.
During the structural reform the previous 13 regions (’amtskommuner’) were merged into
five new regions (North, Central, South, Zealand and Capital regions - see figure 3.1) and the
271 municipalities were reduced to 98. The larger municipalities took over some of the re-
gional tasks, while other tasks were handed over to the state. The reform not only reduced
the number of regions and municipalities but also changed their areas of responsibility and
the economic flexibility of the regions. The regions ended out managing primarily the so-
matic and psychiatric areas of health care. The regions are now the public organizations that
handle most primary and secondary health care in Denmark as about 95% of the secondary
care is public and they also manage the cooperation with the private primary care physicians.
The structural reform also changed the way IT is being organized. A focus on centralization
and standardization followed after the reform in the administrative parts of the organizations
in the regions pushed along by budget cuts.
After the structural reform in 2007 the Danish regions have been engaged in the com-
plex task of building up new organizations. They have also had to redefine the tasks and
resources to fit their new primary area of responsibilities which has been to manage the
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health care area. This restructuring not only involved acquiring and implementing similar
information technology and systems for the new organizational unities, but also that new
different approaches to their IT-organization were defined. In the process of organizational
change new visions were created both on the general organizational level and in the area of
IT-organization (Deloitte, 2007).
The vision for the regional structures and the organization of the IT-functions are all build
upon the corporate model (’koncernmodellen’ (Rigsrevisionen, 2007)). In accordance with
this kind of model the key functions such as administration, HR and IT are centralized in or-
der to build a more effective and efficient organization with shared service functions. When
organizing the new IT-departments the regions have based the structures on these and sim-
ilar management ideas of centralization. The aim was to build better and more efficient IT-
support solutions or structures of operations and maintenance by centralizing IT-functions
for all the core business units of the organization. In a report from the National Audit Office
the general organization of IT in the regions are described:
"The regions have organized management of their IT-tasks after a relatively identical corporate-
IT-model that entails a certain degree of centralization of IT-operations. Most regions have
in this regard acquired assistance for establishing the IT-organization from the same con-
sultant firm. The regions all have central IT-staff led by a CIO. Management has an admin-
istrative office with generally identical functions across the regions like administrative, le-
gal and professional secretary tasks. Likewise the IT-staff is set up with 3-5 specialized
IT-offices containing uniform central IT-tasks in relation to ownership, operations and de-
velopment of IT-systems." (Rigsrevisionen, 2007, own translation)
Table 3.1 from the report shows the similarity of the regional IT-departments. Across the
regions, the organization of the IT-departments and the tasks they handle can appear sim-
ilar. The fact that most regions used the same consultant firm to assist in structuring the
IT-department underpins this point. The management approach represented in the reports
on IT-organization from the consultant firm can be seen as reflected and reenacted in the
approach to IT-organization.
The similaritiesbetween regions are apparent in the table, but so is the variance in the
organization of local support in relation to the hospitals. According to the report from the
National Audit Office, “there are only smaller differences in how the regions organize the de-
centralized handling of the IT-tasks” (Rigsrevisionen, 2007). But when exploring the organi-
zation and views on IT there is still a significant difference in how IT-support is organized
between the five regions. Most IT-departments have local IT-units in the hospitals handling
user support and local integration of IT-systems. Operations are generally centralized. The
main difference that the report from the National Audit Office mentions is to whom the local
IT-units refer. Some refer to the IT-department while others refer to the hospital manage-
ment. Support of the general IT-systems in use and IT-infrastructure are core activities, but
IT-development and projects of implementation are also a large part of the function of the
IT-departments.
The regions defined the tasks of the IT-department similarly. Each region developed an
approach to hospital IT in their IT-strategies (Region Nordjylland, 2006; Region Syddanmark,
2007a,b; Region Hovedstaden, 2007). The quotes below are from these strategies on central-
ization and IT-organizational tasks:
Region South Denmark: "The demand on IT in the health care sector is increasingly on
securing operations 24 hours a day, 365 days a year and enabling secure and confidential
handling of data, so it can be found again by all involved that have legitimate access to
it when it is needed. [...] Differences [in information systems] force the IT-department to
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Table 3.1: Overview of the structure of the IT-organization in the Danish regions in 2007. (Rigsre-
visionen, 2007, my translation)
Region Central IT task solution Decentralized IT-task solution
South Denmark CIO
IT-administrative office and four
IT-offices:
- Strategy and architecture
- Internal Customer Relations
- IT-operations and Development
- Project Completion
Local user service centers at the
hospitals, which refer to the hospital
management.
Central Denmark CIO
IT-administrative office and four
IT-offices:
- Technology and Architecture
- Program Office
- Customer Relations
- IT-operations
Decentralized IT-offices at the
hospitals handle IT-maintenance as a
temporary solution. Systems
ownership with responsibility for the
professional development of the
IT-systems. Financing development
of the IT-systems. Support for users
at the hospital departments as an
extenuation of the shared
IT-department.
North Denmark IT-office manager
IT-administrative office (professional
and administrative staff) and three
IT-offices:
- Customer Relations
- Program and Development
- Operations and Service (e.g..
support)
Part of operations is
licensed/outsourced. Support
function at local service centers at
the hospitals, that refer to the
regional IT-department.
Zealand CIO
Professional and administrative staff
and three IT-offices:
- Service (e.g.. operations and
support)
- Project and Development
- Customer Relations
Support functions at local service
centers that refer to the regional
IT-department.
Capital CIO
IT-administrative office and five
IT-offices:
- Strategy and development
- Service Management
- Operations Supplier
- Health IT-Program
- Implementation Unit
Decentralized IT-functions at the
hospitals perform user-oriented
support. CIO that refers to hospital
management.
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maintain a wide spectrum of competencies, and covering the separate competence areas.
The fewer systems that are running and must be supported the more resources are possible
to use on the individual system." (Region Syddanmark, 2007b, my translation)
The Capital Region: "There is significant diversity in the organization of the IT-area in the
different units where different interfaces between the central and decentralized level are
found. It is assessed that immediate synergetic possibilities exist with regards to the EHR
function, joined purchase, contract and supplier management as well as IT-infrastructure
and operations. [...] The decentralized IT-operations units refer to the hospital depart-
ment [...] There will continually be independent IT-functions at all major hospitals etc. as
one of the administrative functions of the institutions." (Region Hovedstaden, 2007, my
translation)
Region North Denmark: "Generally, the purpose of the IT-department is to structure the
IT activities correctly in order to meet the demands from ’the business side’ and the current
established organizational structure, but also to meet demands from the many different
technologies. Concequently, IT must be a part of the strategic resources in the organiza-
tion that delivers and develops regional services. [...]Both as a consequence of the broad
and strategic nature of the tasks and because IT is a costly activity that influences all man-
agement levels there is a need for considering placing the IT-function at a strategic level in
the organization with direct reference to a member of the directory board or the regional
director." (Region Nordjylland, 2006, my translation)
These quotes represent some of the different aspects of and perspectives on IT-support in
the considerations about creating new centralized IT-organizations. There are many differ-
ent themes and concerns presented and many are related to the topic of centralization and
the status of the IT-departments. Some of these themes will be elaborated in the following
considerations on the structure of the IT-organization and IT-support in the hospitals in the
North Denmark Region.
Generally, the report from the National Audit Office paints a picture of the IT-organizations
as having clear goals and organizational structures.
“The National Audit Office notes that the regions have decided which tasks are to be han-
dled centrally in the region and which tasks are to be handled by the hospitals. The re-
gions have in their description of their organization decided which IT tasks in relation to
ownership, operations and development are handled centrally and which are handled de-
centralized at the hospitals in cooperation with the centrally placed IT-department of the
regions.” (Rigsrevisionen, 2007, own translation)
It sounds simple, but in reality it is much more complex as both the quotes from the IT-
strategies of the regions and the case study will suggest. The organization of IT-support is
much harder to handle than neat organizational charts and management models can lead
one to think.
On a general level the report further suggested that development of information technol-
ogy and systems in hospitals should be coordinated on a national scale in relation to shared
standards. This initiative was supported by the creation of the organization ’Connected Dig-
ital Health Care in Denmark’ (SDSD), whose function it was to create a shared framework
for development of IT-architectures (Sammenh¿ngende Digital Sundhed i Danmark (SDSD),
2007). The importance of standards for data structure is a persistent challenge on the na-
tional level also reflected in research within health informatics (Rosenbeck et al., 2010).
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Figure 3.2: Left - the percentage of financial means for the North Denmark Region in 2010. Right
- the budget distribution in the region in 2010. The full budget was 11.4 billion DKR.
3.1.1 The North Denmark Region
Like the four other regions in Denmark the North Denmark Region is governed by a publicly
elected council of 41 members and it is financially dependent on municipalities and the state.
In the region 78% of the budget comes from funding from the state and the rest comes from
the municipalities (Figure 3.2 - left) (Region Nordjylland, 2008) this means that the budgets
for health care are fixed. Some priorities of health care expenditures are determined by the
Ministry of Health through politically set goals. These include short waiting lists for opera-
tions and focus on specific illnesses like cancer through what is called ’packages’ securing
specific trajectories for treatment. The region, the hospitals and the individual departments
are left to prioritize within these economic and political limitations. Health care is the main
task representing about 90% of the regional budget (see figure 3.2 - right). The national health
care budget of the Danish regions is about 80.7 billion DKR of which the somatic health care
amounts to about 57 billion (Rigsrevisionen, 2007). In the North Denmark Region the budget
for health care is about 7.2 billion DKR (Region Nordjylland, 2008). Apart from health care,
the tasks managed by the regions are social services, special education and regional develop-
ment.
In 2008 the organizational structure of the North Denmark Region consisted of six differ-
ent organizational functions handling general issues across the 12 core business units (see
figure 3.3 on the facing page). The organizational structure changed several times during the
following three years of the study, both regarding the overall regional organization, the hos-
pitals and the IT-department. In the organizational structure of 2011 there are nine functions
providing services for seven core business units (see figure 3.4 on page 48) The main change
in structure consists in a reduction of the core business units from 12 to 7, making more of
the business offices centralized as service functions across all the region. The organization of
health care in 2011 consisted of six units of which four are related to hospitals, one is the hos-
pital pharmacy and the last is psychiatry. The organizational structure of the North Denmark
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Figure 3.3: The organizational structure of the health care system of the region in 2008.
Region reflects the corporate model mentioned above with its core activities as the founding
units of the organization and with the different service offices like the IT-department, HR,
etc. organized as centralized services supporting all the different parts of the organization.
The focus in the dissertation is on IT-support and organization related to the hospitals. IT-
support and services related to psychiatry, pharmacy and the special sector are not explored
in this dissertation.
In relation to health care, the region cooperates with the municipalities in making health
care plans and agreements within a range of areas Region Nordjylland (2011):
• Discharge pathways of treatment for ailing senior patients
• Admission pathways for treatment
• Rehabilitation
• Assistive devices
• Prevention and promotion of health - including patient focused prevention
• The effort towards citizens with mental disorders
The seamless cooperation between region and municipalities is important for providing ser-
vice to the patients and securing recovery from hospital stays. There is a tendency towards
discharging patients earlier for financial and welfare reasons which increases the strain on
the municipality services. This is a development made possible by new technologies, but this
is not a discussion within the scope of this dissertation.
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Figure 3.4: The organizational structure of the health care system of the region in 2011.
The North Denmark Region remained relatively unchanged after the reform as only parts
of two former municipalities and only one hospital were added to the region. The organi-
zational task of merging different IT-departments and systems were therefore minor com-
pared to many other regions. Still, there were significant changes to both organization and
the physical layout. The changes in relation to IT in the region, included centralization of
the IT-department including the physical relocation of the IT-personnel from a decentralized
structure where they were situated near or at the hospitals to centralized facilities in Aalborg
only housing the IT-department. The organizational change also led to a significant change
in IT-staff based in the insecurity of the structural changes and other personal and organiza-
tional factors.
3.2 Health Care and Health-IT in the North Denmark
Region
The hospitals of the North Denmark Region employ around 8,700 staff and have a budget of
almost 7.2 Billion DKR, 1,750 beds and about 50 ambulance alert units Region Nordjylland
(2010, 2011). Almost all the medical specialties and most types of treatment are represented
and practiced in the hospitals of the North Denmark Region. There are four hospital units
(Aalborg, Vendsyssel, Himmerland and Thy-Mors) that are distributed across the region on
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Figure 3.5: Locations of the hospitals and health care center in the North Denmark Region.
12 hospital and health center sites (see figure 3.5). Aalborg Hospital1 is the largest hospital in
the region and was where a majority of the study was carried out.
The hospitals are organized as individual business units with a director, service functions
and different core business units. The large hospital units are arranged into centers han-
dling a range of hospital departments (showed in table 3.6 on the next page - left) where as
at the smaller hospitals the departments refer directly to the hospital management (shown
in table 3.6 on the following page – right). There are also cross hospital medical centers, like
orthopaedic surgery and previously anesthesia. These organizational units are not treated as
separate structures in this dissertation, though interesting questions could be raised about
supporting work practices that are distributed instead of being situated in one location.
3.2.1 Three Cultures in the Hospital
Defining ’hospital work’ is difficult. In the book ’Health information management’ Marc Berg
describes the complexities of health care work in this manner:
"health care work, what will be described as the collaborative managing of patient trajec-
tories, is essentially interpretive, interactional, and typified by the need to constantly react
1The full name is Aalborg Hospital - Aarhus University Hospital, because it is organizationally part of the Aarhus
University Hospital.
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Figure 3.6: The organizational structure of hospitals in the North Denmark Region.
to contingent events. Medicine’s object (a patient, his/her history and his/her affection(s)),
organizational conditions (many health care professions with different backgrounds han-
dling patients while time and resources are scarce) and knowledge-based (rapidly develop-
ing, vastly expanding, but also patchy, sometimes internally contradictory) together make
’health care work’ into an enterprise whose complexity will remain elusive to strict proto-
colization, detailed pre-planning or tight workflow approaches." (Berg, 2004, p. 47)
This description of health care work underlines its variety and complexity, but in reality it is
hard if even possible to talk about the work practice at hospitals. As exemplified earlier there
are many different work practices and professions in relation to the many different functions
and specialties in hospitals. A bed ward, a surgical ward, an emergency department, and
a radiology department have very different routines. The different professional groups also
have different work practices and cultures. Physicians are focused on diagnostics and treat-
ment, nurses are focused on patient care and the administration is focused on the seamless
operations of the departments and documentation of patient trajectories. The hospitals or
health care environments can in this respect be characterized as ’hyper-turbulent’ as in the
following quote by Plummer and Plummer (2001):
“Health care environments are frequently described as information intense, highly para-
doxical, and hyperturbulent. Health care has gone through more dramatic change at a
faster rate than other industries causing this hyperturbulent environment. Additionally,
in terms of the information required to diagnosis, monitor and treat patients, as well as
to administrate delivery, health care is indeed information intense. Strong professional
cultures exist and can conflict within a health environment. Each of these cultures has
different needs, priorities and perspectives concerning the use of information technology
for decision-making in a health care setting. From this, health care issues could then be
described as more information intense, more organizationally complex, more turbulent,
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Figure 3.7: The three dominating cultures of the hospital: Physicians, nurses and administration.
more paradoxical, more subjective, and more emotionally charged than other industries
and businesses.”(Plummer and Plummer, 2001)
The quote emphasizes that the special circumstances and cultures at the hospital makes it
different in a range of ways from other industries. It is “more information intense, more orga-
nizationally complex, more turbulent, more paradoxical, more subjective, and more emotion-
ally charged” and have strong professional cultures with different information and thereby
systems needs.
The book ”Three cultures in the hospital sector - The pillars of Nurse, Administration and
Physician”2 Eriksen and Ulrichsen (1991) loosely specify three dominant cultures or groups
of personnel in the hospital, namely physicians, nurses and administration (Illustrated in
figure 3.7). These three groups are of course not homogeneous. Different specialties, local
circumstances and work practices foster different local ’cultures’. Nonetheless, Eriksen and
Ulrichsen, argue that there are certain features that are detectable in the way the different
professions act and do their work.
The physicians’ culture is in this perspective characterized by a focus on future possibili-
ties. The patients are part of the physicians view, but the emphasis is on the future patients
and how new technologies can support future clinical practices. Also the individual perfor-
mance is in focus in a competitive environment and the connectedness or affiliation of the
group is less significant than in the other cultures of the hospital. Values like interpersonal
skills and empathy have very little room: ”Within the profession the hierarchy of physicians
is accepted and it can be dangerous for the career to oppose the head physician” (Eriksen and
Ulrichsen, 1991, my translation).
The nurses’ culture emphasizes care, presence, closeness and openness both in regards to
colleagues and patients. The scientific environment of the physicians affects the nurses. But
still alternative explanatory models and openness is part of their view and their work with
patients. The scientific perspective has probably become stronger among nurses after the
nursing education became a bachelor degree of three years instead of the previous two-year
nursing professional education.
2Danish title: “Tre kulturer i hospitalssektoren: Sygepleje-, administrations - og lægesøjle.”
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The last culture mentioned by Eriksen and Ulrichsen is the administration. Here the fo-
cus is on documentation which results in a structured and formalized worldview. There is
openness towards new ideas, but only when the subject matter is documented and there is
a positive benefit in costs. Patients figure as numbers, number of ’admissions’, bed days and
percentage of coverage. In Denmark the administrative culture is seen by some as becoming
too dominant, a tendency detected in administrative tasks and measurements taking prece-
dence over clinical tasks related to patient treatment and care (Knudsen, 2011).
The characteristics of the different cultures are of course generalized, but what is inter-
esting is the way in which education and the general work practices influence the outlook
of the different groups. There are also other cultures or groups at the hospital like porters,
kitchen staff, cleaning personnel, technicians, and the IT-professionals. The physician, nurse
and administrative cultures are defined above primarily with regards to how they think on
the basis of their professional status. Another perspective could be to look at what they do,
their work practices and how these affect the cultures at the hospital. This can be seen as a
move away from the above approach which can be termed cognitive towards a perspective
based on practice. However, these two perspectives are not exclusive. They both say some-
thing about the cultures but with different emphasis and perspective. Physicians diagnose
and treat patients. They are engaged in practices related not just to reflecting and observing.
They examine, touch, feel, cut into, talk to and sometimes even smell patients. The engage-
ment with the patients is a central part of most physicians’ practices. Similarly, the nurses not
only care for the patients. They engage with doctors in diagnosis and considerations on the
patients, handle medicine and talk to the patients. Also the administrative staff do not only
structure, organize and formalize. They engage in planning activities, write up procedures,
and take care of other practical and often ’invisible’ tasks at the hospital. All these different
manifestations of these professions and work practices have an impact of how information
technology and systems are used in practice.
The cultures at the hospital are influenced by the work practices needed to cope with
change and turbulence of handling patient treatment and care. In line with Berg (2004, p.
47) and Plummer and Plummer (2001) the culture or aspects of work practices that influence
the use and view of information technology and systems in hospitals are presented (The va-
riety in work practice is further represented in figure 3.8 on the facing page. ):
• The patient is in focus
• Mobile and non-mobile work
• Interruptions
• Change of tools and work practices
• Acute work - life on the line
• Face to face communication
• Parallel and sequential tasks
• Different professions and age groups
• Different ward practices
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Figure 3.8: Some examples of clinical work practice.
• Frequency of change in personnel
The variety in work practices have an impact on how the use of information systems and
technology can be supported in hospitals. Further, the difference in culture between clinical
practices and the IT-department is shown below and in the following chapters to have an
impact on support, cooperation and communication.
After a short introduction to the information technology and systems at the hospital, the
IT-professionals and the IT-department will be the focus of the analysis in which it will be
argued that these professionals can be seen as a fourth dominant culture in the hospitals
today.
3.2.2 Information Technology and Systems in the Hospital
Common to all areas of health care is the increased focus on digitalization and introduction
of information technology and systems for both administration and clinical work. In the fol-
lowing the focus will be on the information technology and systems, but other technologies
used in the hospitals will also be touched upon. According to the above-mentioned report
from the National Audit Office (2007) IT in health care can be divided into three main groups
or categories:
• Systems that support the health care professionals and the administrative personnel in
their work processes related to patient trajectories and hospital administration.
• Support systems for the above mentioned systems, e.g. servers, networks, etc. that is
handled by the IT staff.
• Systems that are related to medico-technical equipment, e.g. equipment used in surgery.
The two first categories are somewhat consistent with the way support is characterized in the
introduction. The first is related to the concept of IS-support and the second is related to
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Figure 3.9: Examples of technologies in use in the hospital.
IT-support as defined in the introduction. The last set of systems are outside the scope of the
IT-department. These are supported by the ’Technical department’ placed at and organized
by the hospitals. The focus of the current project is on the two first kinds of systems and the
support hereof.
Information systems as defined above, are just a small, though important part of the inter-
connected technologies used in the hospitals today. The model in figure 3.9 shows the variety
and complexity of technological artifacts in the hospital. The concept of technology encom-
pass all the different tools or artifacts and systems used in hospital practice including infor-
mation technology and systems. Digital technologies are defined by their digital circuits. IT is
defined restrictively here as the different hardware and software related to information pro-
cessing based on micro circuits. Information systems are technologies but in a broad sense of
the word emphasizing the concept ’system’, it also encompass elements of peopleware that
are not usually defined within the concept of technology. These include social aspects like
communication, organization and behavior.
Paper is still a central part of clinical practice, and even though the patient record on paper
is being phased out such items as printed guidelines, notes, labels, patient wristbands etc.
are still core technologies in use and tools like scalpels, stethoscopes, needles etc. are also
central to the clinical practices. Digital technologies are steadily being introduced to aug-
ment clinical practices. These are technologies like the digital blood measuring devices, MR
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scanners and surgical machines like the ’da Vinci’ operating table3. All these technologies are
managed and supported outside the scope of the IT-department.
The focus in this dissertation is on the IT-department and information technology and
systems in the hospital, but the interplay of the many different technologies and the man-
agement structures related to these could be an interesting area for future studies. It could
also be relevant for considerations of what the difference is, that makes ITS-support need
centralized support structures, and what the difference is between information technology
and systems in contrast to other technologies used in the hospital.
As mentioned there are countless information technology and systems in use in the hos-
pitals of the North Denmark Region, both systems known to the IT-department and systems
that go unnoticed because they have been implemented by individual departments or physi-
cians. At Aalborg Hospital there is according to the IT-support manager an estimate of 150-
180 smaller and larger computer applications in use. In spite of vigorous efforts and billions
of DKR invested in developing and implementing information technology and systems over
the last 30 years, plenty of tasks are still done on paper and whiteboards. A hospital com-
pletely without paper is not a reality in the North Denmark Region or in any other Danish
hospital. Nevertheless, information technology and systems are used in relation to a large
part of the work practices in the hospitals. Some of the systems used are administrative sys-
tems like patient administration and booking; specialized clinical or paramedical systems
like laboratory result systems and image management system, as well as general clinical sys-
tems like the CPOE and the system for death certificates.
In the report from the National Audit Office the status of the different systems in the hos-
pitals were estimated. The patient administrative area is generally characterized by old sys-
tems developed locally, and many hospitals report that the booking systems only to a certain
extend support the actual booking work practices. The clinical area is estimated to have gen-
erally not fully developed (’immature’) technologies and there is an unrealized potential for
sharing more data. There are also still work practices that are not supported by information
technology and systems. In the paramedical area, the systems are estimated to be ’mature’,
because standardized and tested products are normal for the area. Data sharing is also seen
as a possible area of improvement. In the area of hospital administration, there are different
systems in use that are generally estimated positively in regard to supporting work practices,
sharing data and business processes.
The different degrees of challenges with information technology and systems reflects the
varied levels of maturity of products but also the varied work practices within health care. In
the administrative layer of for example patient administration and booking there have been
a quick process of implementation of management systems but these have not been main-
tained in a way that makes them technologically up to date, leaving e.g. medical secretaries
with systems that ’feel’ like they are still working in DOS (Interview 5/1 2010, Two medical
secretaries, AMA, Aalborg Hospital). In the clinical area, they have been slow in implement-
ing general clinical systems. They are in the phase of developing systems that can support
their work practices and therefore the systems are still characterized as not mature. In the
paramedical area, specialized systems used for lab results and by radiology were developed
early and are self governed. The development was driven by ’IT-champions’ or in terms of
the sociotechnical SCOT theory ’carriers of technology’. The maturity of the systems but also
user practices are important factors in relation to support. Managing, maintaining and sup-
3More information can be found at http://www.intuitivesurgical.com/
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porting immature systems with outdated interfaces, which have been redesigned so many
times that the programming code is basically deficient, demands a different approach than
managing, maintaining and supporting mature standardized systems with solid data struc-
tures and user friendly interfaces that can accommodate the current demands and practices.
There is also a difference in supporting specialized complex systems and less complex gen-
eral systems. This will be discussed in later chapters.
Today many practices in the hospitals are dependent on the use of information technology
and systems. As a medical secretary states; "The staff might as well go home if the IT-systems
break down" (Interview 29/10 2009, Medical secretary, Aalborg Hospital). This is of course
only true for some practices. Many of the nursing tasks and the physician’s diagnostics and
treatments can still be carried out, but the staff need to revert to the paper versions of the
patient charts and medical charts which gives a huge burden on registration later on. These
procedures are also mostly unfamiliar to many younger clinicians who have never tried work
practices entirely based on paper records. The medical secretaries can hardly do any work if
their systems break down, e.g. in the radiology department the daily practice is influenced
severely if the systems are down or are running slowly because of technical issues. The infor-
mation technology and systems are in this sense infrastructures. They are structural artifacts
that affect work practices through the possible interactions they are designed to accommo-
date. This approach is considered and discussed further in section 3.4 of this chapter.
Apart from the challenges of implementation, the new technologies generally get accepted
and are also seen as positive contribution to clinical practice. When new systems are imple-
mented some resistance towards them are often seen, but most of the systems are nonethe-
less integrated into practice. As explained by an IT-management physician at Aalborg Hos-
pital, the systems are after a while viewed as a natural part of clinical work practice that the
clinicians wouldn’t be without:
IT-responsible Physician: “In the lung surgery ward we started with IBM’s EHR, called ’IPJ’.
When it had been running for two to three years, no one could imagine that we shouldn’t
always have this.” (Interview 2/11 2009, IT-responsible physician, Aalborg Hospital)
He further states:
IT-responsible Physician: “It is a development that takes time. In these developments there
will always be 10-20% that are skeptics and say that it is a huge setback. It’s like that with
all developments. I think that is what the lab-charts and lab-development shows exactly,
concretely from you walking with pen and eraser to something that today is completely
natural, that the chart is electronic. Then you set demands all the time, now the lab is also
part of our EHR and when the lab charts three to four years ago were printed and delivered
at the wards once every day, for example, then that was good enough. Now it is electronic
and can come a bit more frequently. And with our EHR the personnel are anxious if it takes
more than 5-10 minutes from the lab results are done till they arrive on the screen. They
think this is too long.” (Interview 2/11 2009, IT-responsible physician, Aalborg Hospital)
The systems used become a part of clinical practice to an extent that there is no turning back.
The new practices are learned and become a part of practice. In a study done at a Danish
hospital Svenningsen (2003) found that the implemented information systems had subtle yet
significant impact on practice:
“By following practices at two medical wards, it became clear that the EPR is now integral
part of many work tasks. After one year, nurses, physicians, and secretaries no longer ques-
tion the replacement of paper- based records with EPRs, although they have many sug-
gestions for how to improve the EPR-system. Focusing on four topics – or organizational
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routines – the “authoring” and reading of physician notes, the updating and reporting rou-
tines of nurses, the medication trajectory, and the distribution of test results, I showed that
written interaction is growing between the staff, that new nodes of ordering have emerged,
and that the overall effect is stronger coordination of activities across occupational bound-
aries and shifts albeit almost exclusively around medical aspects. In this enhanced coor-
dination some sources of errors are diminished, but other sources have emerged, which
makes it hard to conclude that the risks of making errors have radically declined. More-
over, it became clear that the roles of physicians, nurses, and patients undergo subtle yet
important transformations: physicians become less autonomous and their work rhythm is
challenged; nurses become more involved in medical decision-making – an involvement
that tends to be undocumented despite more structured nursing notes, and they tend to
work more individualistic; and patients become less involved as readers and co-producers
of their own cases. Finally, secretaries remain key-actors in the on-going tidying-up of the
information-system.” Svenningsen (2003)
Integration of information technology and systems is not just about getting used to the new
systems, as they also change practices. The implementation process is important, but in the
ongoing use the IT-infrastructures are also undergoing changes. In the continuous use the
work practices change and the use of systems can deteriorate. The IT-support manager high-
lights the problem of educating the hospital staff (Meeting, 25/3 2008, Aalborg University).
The staff does not have time for training in the use of the systems and therefore they can
develop sparse or faulty use practices. In the hospital the replacement of staff is relatively fre-
quent. New physicians work at different hospitals and departments during their education
and specialization, and nurses and administrative staff change departments for new chal-
lenges. The use of systems is generally learned from colleagues. This has an impact on the
learning environment and the possibilities of developing local user practices in relation to
the systems.
Information technology and systems are complex structures. They are not just designed
and implemented for specific clinical work tasks like the digital instruments and tools men-
tioned above. Information technology and systems have another dimension that is based
on the storing, sharing and processing of data, namely structure, scripts, categorization and
standardization. The systems are used not just for clinical purposes, but also for manage-
ment and research. The systems are also supposed to be accessible from other locations and
by both other professions as well as patients. The way the data is entered and what is nec-
essary is related to and influenced to different degrees by all these stakeholders. The main
stakeholders in information technology and systems in the hospital are not only the users,
but also the IT-department, the state, hospital management and the supplier of the system.
The individual systems further need to take into account other systems that interface with or
derive data from them. The systems are also dependent on the servers and networks at the
hospital (see figure 3.10 on the next page). Using the concepts from the ANT mentioned in the
introduction, information technology and systems are constituted by a heterogeneous net-
work of actors, both human and non-human, as well as the ongoing translations in relation
to these.
In the following, the focus will be on the organizational structure and role of the IT-depart-
ment in relation to the hospitals in the North Denmark Region and a description of the IT-
service management model ITIL used by the region in relation to IT-organization.
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Figure 3.10: Stakeholders in information technology and systems in hospitals.
3.3 The IT-department in The North Denmark Region
The IT-departments perform a range of tasks for the hospitals. Service, IT-infrastructure op-
erations and maintenance as well as user support are core tasks, but IT-development, main-
tenance and further development of information systems and other varying IT-projects like
implementing new dictaphone systems are also central to the work. The IT-department in the
North Denmark Region is the IT-service organization for the entire region, not just the hos-
pitals though this work is predominant. IT is organized as a centralized function managing
support, maintenance and development projects and tasks across the 12 hospital and health
centers and also the areas of special education and regional development mentioned above.
The structure of ITS-support before the structural reform was more decentralized. What was
called Health-IT (IT-sundhed), which was the organizational unit managing IT-services for
the hospital was at that point more closely coupled with the hospital, whereas today the IT-
department is structurally coupled to the regional management. The regional IT-department
has an increased focus on centralization. The structural change and insecurity of jobs in
relation to the structural reform, centralization and change of the organization made many
employees in the IT-department move on to other jobs, creating a turbulent transformation
process.
The new IT-department was formed and built on the corporate model as mentioned above.
In the three years since the structural reform it has gone through many changes. The CIO of
2011 has been in the position since spring 2008. With both a change in CIO, management and
many employees, the IT-department has both changed and settled somewhat again during
the period.
The IT-department was in 2008 structured in four offices dealing generally with four differ-
ent aspects of IT-services and an administrative office (illustrated in figure 3.11).4 The four
IT-service offices were:
• Servers and Network
• IT-support
4Today the IT-department consists of three offices. However, the functions managed and structure of support
are largely the same as described in this case study.
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Figure 3.11: The organization of the IT-department in the North Denmark Region.
• Customer Relations
• Project and Development
The Server and Network Office deals with IT-support of what was earlier termed IT-infra-
structure on the most basic level. This means the technical background or network of servers,
wires and routers without which the information technology and systems in the hospitals
would not work. This is what is called back-end support dealing exclusively with the hidden
infrastructure and wiring that is the precondition that enables and keeps all other informa-
tion technology and systems up and running.
The IT-support Office deals with the next level of support which can be considered both
back-end and what is called front-end support services. This office provides services on
what can still be considered IT-infrastructure namely computers, local switches, basic ap-
plications, printers, etc. The difference from the Servers and Network Office is that the IT-
infrastructure, which is supported is closer to the user and to some extend involves interac-
tions with the users in order to understand and support their problems in the local settings.
The interactions with users in making IT work is what is termed front-end support and is
both done remotely through a service desk also called help desk or by using remote access
applications. It also involves physically visiting the departments, fixing and mending flawed
or problem-riddled hardware and basic software.
The Customer Relations Office works with IS-support services in relations to what was ear-
lier termed IS-infrastructure. The office covers the maintenance and operations of the larger
information systems in hospitals. The support work consists of a range of activities. These are
remote support via service desk or remote computer access, teaching the use of the systems,
providing guides and systems ownership that involves fixing problems with the systems and
managing continuous changes. This work at customer relations can be termed both front-
end and back-end support as it involves activities related to both the basic functions of the
technology and software as well as activities involving user interactions.
The last office is the Project and Development Office. This office deals with project man-
agement on larger changes or development of information technology and systems. The ser-
vice focus on the design, development and implementation phase of the ITS-life cycle and
therefore it is not treated in this dissertation as the scope was limited to the post-implementa-
tion support structures. Nevertheless, it is a central part of the support organization and it
aids in decision-making and management of both large and smaller information technology
and systems related to organizational change projects.
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Figure 3.12: The IT-department only manages a section of the technologies, information technology
and systems used in the hospital as illustrated in the figure.
In figure 3.12 the technologies used in the hospitals are represented with an indication of
what part of this myriad of non-human actors the IT-department tends to. The IT-department
offices are only responsible for a range of core systems used throughout the hospital. How-
ever, these systems are of key importance to almost all hospital work practices. For this reason
the IT-department have a central role in structuring hospital practices that is more influen-
tial on these than, e.g. the medico-technical support office at the individual hospitals who
manage systems used on individual hospital departments. Managing the core information
technology and systems is therefore both central to and impact the general functioning of all
hospitals in the region. In this way the IT-professionals can be seen as representing a fourth
dominating culture in the hospitals, a point considered further below.
A problem in structuring the IT-organization is that the service functions often overlap and
are entangled. This is the case because of the ’nature’ of the infrastructures of information
technology and systems. The ITS-infrastructure can in fact be considered a continuum of
hardware, software and peopleware rather than separate entities. They rely on and are con-
nected to or rather entangled in each other. This makes managing these artifacts complex
and it makes structuring support challenging. Further change and development are part of
maintaining an ITS-infrastructure. In this respect support work is also a form of redesign.
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The challenges of organizing support will be explored further in the following chapters.
The information technology and systems that the IT-department handles are as mentioned
just a small, though important part of the interconnected technologies used in the hospitals
today (see figure 3.12 on the preceding page). As mentioned the hospitals have local tech-
nical departments taking care of the medico-technical equipment used in clinical practice.
These support functions are locally organized while the support on the general information
technology and systems are managed by the IT-department. In the 90’s the IT-professionals
were actually considered part of the technical support and they were locally situated at the
hospitals. But as the demands on IT-systems increased, centralization and standardization
was needed and the support of the general information technology and systems was orga-
nized separately partly because of the complexity of the systems and later on based in the
corporate and IT-management models (Rigsrevisionen, 2007).
In the North Denmark Region the support organization is build on inspiration from the IT-
service management framework ITIL (Information Technology Infrastructure Library) (de-
scribed below) although the structure is not fully implemented, and several challenges have
been encountered along the way. This model is of importance for understanding how IT-
organization is conceptualized in the North Denmark Region. In a document concerning the
forming of the regional organization it is noted that:
"... the core in IT-maintenance and support will be the implementation of a framework
for processes (ITIL) as a means of securing that the appropriate services are delivered to
the business at the appropriate price and agreed upon quality." (Det Midlertidige Region-
ssekretariat, 2005)
In the following a selection of the ITIL framework is presented in order to form a basis for
understanding the centralization efforts and concepts governing the IT-department after the
structural reform and in order to understand the focus on learning and redesign in this dis-
sertation.
3.3.1 IT-service Management and ITIL - A Process Support Model
IT-service management is an area of management dealing with the operations and main-
taining services in relation to information technology and systems. IT-service management
(ITSM) is a discipline for managing information technology and systems that has a focus on
the ’back office’ or in the North Denmark Region, the IT-department. The focus of ITSM is
on what processes best support the business and the work of the technical staff as well as the
interaction and the communication between business and costumer. There are a number
of frameworks similar to ITIL such as Control Objectives for IT (COBIT), CMMI, eSCM-SP,
PRINCE2, ISO 9000, ISO 20000 and ISO 27001.Office of Government Commerce (OGC) (2008)
Models of support in the management literature are generally focused on process improve-
ment. Niessink (2000) defines two categories of process improvement models or method-
ologies based on the background against which improvement is tracked. One is “Internal
reference-based process improvement [also] termed ‘bottom-up, measurement- based, goal-
based’ improvement”. Within this approach experiments and measurements serve as a ba-
sis for proving the appropriate process. The other is “External reference-based process im-
provement [also] called the ‘top-down, assessment-based, maturity-based’ approach.” This
approach provides prescriptive reference frameworks that the organizations can use in their
development of IT-organization. ITIL lies within this second type of process improvement
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framework. In the North Denmark Region the ITIL framework is used in addition to PRINCE2
for project management.
ITIL is considered a framework and not a model because the proposed best practices need
to be reconfigured in relation to local circumstances (watch, 2009; HP, 2003, 2008; McLaugh-
lin and Damiano, 2007; Office of Government Commerce (OGC), 2008; Sørensen, 2009; Paul,
2009; itSMF, 2007; CIO.com, 2009). ITIL describes a range of IT-processes or practices. The
focus within ITIL is on the needs of the customers or users, and on clearly defined responsi-
bilities and processes for different service tasks within the IT-organization (HP, 2003, 2008).
Version 3 of ITIL from 2007 consists of five components dealing with the capabilities that im-
pact service providers’ performance (Office of Government Commerce (OGC), 2007). These
are:
• Service Strategy: design development and implementation of service management re-
garding both organizational capabilities and processes.
• Service Design: design and development of services and service management pro-
cesses both with regard to new services and the change and improvement of already
existing services.
• Service Transition: development and improvement of capabilities for transitioning new
and changing services into operations.
• Service Operation: practices in service operations for achieving efficiency in the de-
livery and support of services so as to ensure value for the customer and the service
provider (day to day processes).
• Continual Service Improvement: maintaining value for customers through better de-
sign as well as introduction and operation of services.
The components are more or less directed inward towards the organization and tools needed
to run an effective and efficient IT-department. The component that was found most related
to the topic and scope explored in this dissertation is ’Service Operations’ (Office of Govern-
ment Commerce (OGC), 2007) where the focus is on the support work practices in the day to
day setting. In the book on Service Operations the concept is described in the following way:
“Strategic objectives are ultimately realized through service operations, therefore making
it a critical capability. Guidance is provided on how to maintain stability in service oper-
ations, allowing for changes in design, scale, scope and service levels. Organizations are
provided with detailed process guidelines, methods and tools for use in two major con-
trol perspectives: reactive and proactive. Managers and practitioners are provided with
knowledge allowing them to make better decisions in areas such as managing the avail-
ability of services, controlling demand, optimizing capacity utilization, scheduling of op-
erations and fixing problems. Guidance is provided on supporting operations throughout
new models and architectures such as shared services, utility computing, web services and
mobile commerce.” (Office of Government Commerce (OGC), 2007)
Service operations is concerned with the day to day practices related to what in this disser-
tation is called ITS-support work. Service operations have four key service operation pro-
cesses that together enforce the support structure. These are (Office of Government Com-
merce (OGC), 2007):
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• Event Management: the (computerized) monitoring of both normal and exception
events throughout the IT-infrastructure.
• Incident and Problem Management: incident management restores unexpected de-
graded or disrupted services and problem management makes root-cause analysis to
determine and resolve the causes of incidents.
• Request Fulfillment: deals with service requests received through the service desk5 but
also related to incidence and problem management.
• Access Management: granting authorized users the right to use a service, while restrict-
ing access to non-authorized users.
In addition to the processes four functions of service operation define the needed IT-professio-
nal groups (Office of Government Commerce (OGC), 2007):
• Service Desk: point of communication to the users and a point of coordination for sev-
eral IT groups and processes.
• Technical Management: detailed technical skills and resources needed to support the
ongoing operation of the IT-infrastructure. (includes design, testing, release and im-
provement of IT-services).
• IT-operations Management: executes the daily operational activities needed to manage
the IT-infrastructure.
• Application Management: managing applications throughout their life cycle.
Effective service operations can be considered in many perspectives and appropriate services
are a negotiation between different interests. The balancing of service operations is consid-
ered on a range of scales (Office of Government Commerce (OGC), 2007). One is between
extreme internal or external focus. This delimits the external view of users versus the internal
view of IT-management. The balancing act is between meeting customer wishes and provid-
ing efficient and effective services. Related to this is the balancing between quality and cost
of service. This is a central balance and continuously negotiated and is also related to discus-
sions about what the real needs of the organization are. Another balance is between stability
versus responsiveness or between restrictive technology policies and flexible ones. Stability
is managed through standardization and uniformity but there is also a need for being open
towards technology and software development and changes in relation to the business re-
quirements. A final balance is between reactive and proactive IT-organization where one side
is only reacting to problems when they occur or when prompted whereas the other side en-
gages in problem-solving and exploring new opportunities. Both can be harmful when taken
to extremes but a certain degree of pro-activeness is preferable because it possibly enables
the organizational practices.
What was primarily studied in the North Denmark Region was ’incidence and problem
management’ as these are the functions that are related to direct interaction with the users.
Incidence management related to the handling of reported problems of user and technology.
5ITIL use the term service desk for their phone support function. This function is often also called help desk.
Both terms are used in this dissertation with a focus on service desk as this is the term used in the IT-
department based in the ITIL framework.
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These reports of problems are called incidents in ITIL and they are defined as an unplanned
interruption to an IT-service or a reduction in quality. In the book (Office of Government
Commerce (OGC), 2007) incidence management is defined as:
“the process for dealing with all incidences; this includes failures, questions or queries re-
ported by the users (usually via a telephone call to the Service Desk), by technical staff, or
automatically detected and reported by event monitoring tools.” (Office of Government
Commerce (OGC), 2007, p. 46)
According to ITIL an incident management tool is essential for recording and managing in-
cident information. All incidences must be logged whether they are raised through service
desk, automatically or through local interaction with users. A long list of information that is
likely needed to be logged is defined and ranges from support group, communication form to
category and priority of incidents. A tool like this is also used in the North Denmark Region.
Problem management is related to how a problem is treated where the goal is to prevent
problems and the resulting incidences. The process as described in the Service Operations
book (Office of Government Commerce (OGC), 2007) is represented in figure 3.13 on the fac-
ing page. As represented in the figure this ’paradigm’ defines processes and activities on a
detailed yet general level. The focus is on management processes, not on use in relation to
work practices.
In relations to the structure of support at the IT-department in Region North Denmark, the
idea of ’multi-level support’ has inspired the structure and the aim of centralization. Within
both ITIL and other models of IT-services the multi-level support models are often divided
into levels that determine both the mode of user engagement and specialization (Kajko-
Mattsson, 2007, 2004; Davis and Maxwell, 2004; Leithelser and Wetherbe, 1986). In a process
view they are termed levels of escalation of a specific problem (called incident). First level
support is defined by the contact to the user. At this level of support the problem is registered
and clarified and attempts are made to solve the problem immediately. This level is also re-
sponsible for the communication about the status of the problem to the users. If the problem
is too complex (require a higher level of expertise), the task is escalated and transferred to the
second level, the expert IT-support. The purpose of this level of support is to patch up the
more complex problem as quickly as possible. The difference between the first two levels can
be based on the level of expertise and thereby the cost of the service provided, an observa-
tion mentioned by the IT-support manager (Meeting 27/3 2008, Aalborg IT-department). The
second level is generalist support and the third level of support is the escalation of a prob-
lem to highly specialized experts in a specific field. This last level of support is often external
providers of software or hardware, but can also be internal providers such as server and net-
work maintenance.
Another important concept is the idea of Service Level Agreements (Bouman et al., 1999).
The IT-organization is seen as a service organization that delivers services. The services deliv-
ered are negotiated with the rest of the organization or the individual department. Defining
the services and the price of services becomes central in this perspective. The aim is to make
the services delivered more transparent for ’the customer’ but at the same time this can raise
the concern about the relationship between IT-organization and ’the customer’ departments,
where these become separated and formalized in a way that can be harmful to the cooper-
ation, flexibility and interactions of support work. The IT-department and other centralized
functions in the North Denmark Region are services provided to the hospitals. This is im-
portant in relation to how IT-support can be and is organized as the hospitals also manage
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Figure 3.13: A representation of the support process as represented in the ITIL framework - the
incident management process flow (OCG, 2007).
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their own budgets. They have their own service agreements with IT-department and any ad-
ditional ITS-services exceeding the core services provided by the IT-department need to be
negotiated and paid for by the hospitals or the individual hospital departments.
The use of approaches of best practice within IT-service management and for organizing
services in organizations can be problematic. As will be explored in the following chapters
an approach like ITIL have the problem of trying to make a standard of processes that is
too general to actually inform the development of local practices, changing the way the IT-
department views their role in the organization. It can be hard to apply specific practices
without losing view of the specific circumstances and peculiarities that make the ’paradigm’
or model unfitting or even harmful. As mentioned in an article from the online news site
Computerworld.dk:
"processes based on best practice-frameworks as ITIL, or stacks of certifications from DS,
CMMI or ISO are maybe actually the best practice, but this is in no way a guarantee for
good service or high quality in deliverance of service." (Ho-Lanng, 2009, my translation)
When considering the use of frameworks like ITIL, it is important to consider or take into
account the local practices and contingencies. Following best practice might actually not be
the optimal solution in all situations and contexts. Furthermore, following a framework of IT-
service processes might (as considered in the following chapters) move the focus away from
support activities and interactions that are just as important if the aim is not just effective
and efficient processes, but also to have an organization where information technology and
systems are implemented, used and redesigned effectively. This goes beyond just fixing prob-
lems in the technical sense as it also requires an improvement of the local work practices and
core product or service of the organization.
ITIL seems to be interpreted by the Danish regions as a model that can be implemented
to make IT-service processes more effective and efficient. ITIL is used by or have inspired all
the IT-organizations of the Danish regions (Rigsrevisionen, 2007), though many have found
problems with implementing the paradigm in the organization as mentioned in the intro-
duction. The way the North Denmark Region has implemented ITIL in relation to support is
by formalizing procedures for contact, escalation and feedback of incidents. They are using
task management system as proposed in ITIL. The centralization and formalized relationship
with the hospitals are described below.
3.3.2 The IT-department as a Fourth Culture
The divide between IT-department and the rest of the organization is a topic considered in
research on cultures (Guzman et al., 2008; Hirschheim et al., 2003). The causes of the prob-
lem can be seen in the light of the clash of interests and the difference in work practices and
perspectives on work. As pointed out above the IT-department have a great degree of influ-
ence on the organization in so far as the increase in digitalization gives them a central role
in relation to hospital operations. With regards to the influence of information technology
and systems on hospital practices IT-professionals and managers can be seen as constitut-
ing a fourth dominant or influential culture and professional group in hospitals (illustrated
in figure 3.14 on the next page). In the following quote this dependency is described by a
physician:
Physician: “Objectively considered IT has become much more important on the wards.
When I started at the hospital not too many years ago people still filled out medicine cards
by hand. And now you are dependent on IT all the time, everywhere and more and more.
It has changed rapidly.” (Interview 8/11 2008, Physician, Aalborg Hospital)
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Figure 3.14: IT-professionals as a fourth culture in hospitals.
Information technology and systems and thereby the IT-department have become a bottle
neck for the core work practices in the sense that they are central to the hospital staff. The
divide or difference in culture is manifested in different ways, like professionalism, interests,
practices etc. An example on the difference in work culture is given by a nurse:
Medical Secretary: “We do not talk the same language. We are buried in everyday prob-
lems while they are engaging in problems on another level than us.” (Interview 4/7 2008,
Medical secretary, Thisted Hospital)
The divide is also represented in the way the IT-department conceptualize their work and
their relation to the organization. In the vision statement on the IT-departments’ intranet-
wiki the following relation is presented:
IT-Department Wiki: “We are an attractive and professional partner, that creates value
for the customer through understanding the business, dialogue and insight.” (From the
IT-department Wiki 2011)
The IT-department conceptualize their relationship to the hospital as a professional partner-
ship and not as a part of the organization or as engaged in improving the service towards hos-
pital users of the systems or as related to supporting patient care. The hospital staff are not
users but customers and this illustrates the way ITIL conceptualize IT-services. But this form
of rhetoric can in this context be seen as one of the factors that disconnect the IT-department
from the local practices of the hospital. They provide services through an understanding of
hospital practices, but they are not part of the dynamics of providing good work practices for
patient treatment.
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Table 3.2: The differences in culture between the IT-professionals and health care professionals.
Health Care Professionals Context IT-Professionals
Unpredictable (24 h) <Workday> Regular (8-16)
Situated use (socio-logic) <Technology> Standards and Security (techno-logic)
Dynamic <Medicine> Static (systems)
Shared <Computer> Personal
Practice <Support> Process
There are as mentioned differences within the IT-department but there are also similarities
of focus and practice. The IT-culture can generally be seen as influenced by the following
practices and conditions:
• The information technology and systems are in focus
• Primarily stationary work at personal computers
• Primarily mediated communication
• Services provided to the customer
• Generally standardized work practices
• Focus on standardization and stability of ITS-structures
• Generally stable work force
In relation to the physicians, nurses and administrative cultures the IT-culture has a differ-
ent focus. The main focus of the hospital practices is the treatment of the patients though
in widely different ways. For the IT-department the patient is not part of the daily practices
at all. The primarily stationary work and mediated communication is in contrast to the of-
ten dynamic work and direct face to face communication of especially the clinical hospital
work practices. The concept of the user as a customer can be seen as something that em-
phasize the service function of the IT-department and the divide to the rest of the organiza-
tion. The standardized work processes and focus on standardization, stability and security
are also in contrast to the practical focus of the hospital. In a study by Fernando (2010) the
IT-professionals even perceived the clinicians as a security risk while clinicians believed IT-
professionals would not adequately support the use of clinical information systems for pa-
tient care. A generally stable workforce also marks a difference from clinical practices where
a large degree of change in personnel and a steady flow of physician interns is the general
rule. If we compare the culture of the health care professionals and the IT-professionals there
are significant differences in work practice (see figure 3.2) that have an impact on the level of
understanding. The problem of the difference in culture can also be addressed as a problem
of the view of the IT-function:
“(...) this view of IT as non-strategic is consistent with a view that users have few respon-
sibilities concerning the IT they deploy other than to pay for it. This, in turn, leads to
stereotyping of demand-side skills and attitudes in the eyes of IT people and contributes
to what has been termed a “two cultures” situation. This situation is one in which non-
IT users and developers evolve separate languages and habits with almost no overlap and
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ultimately almost no basis upon which to communicate or share experiences. Yet clearly
users are becoming increasingly demanding of IT, although IT people may be misunder-
standing that demand.” (Licker, 2010)
If the relationship between the IT-department and the hospitals is not taken seriously, there
is a danger in enforcing the cultural divide between the department and the rest of the orga-
nization.
The IT-support manager of the North Denmark Region has stated that “IT has no power”
and they are “customer controlled” (Meeting, 25/3 2008, Aalborg University). This might seem
so when the framework for IT is set from outside by tight budgets and political interests,
but the services provided by the IT-department are fundamental and to an increasing ex-
tent strategic. They provide the core ITS-infrastructure for hospital practices. The continuous
persisting view that information technology and systems are more or less neutral tools imple-
mented into the organization, and the negligence of accepting the role of information tech-
nology and systems in the organization are two reasons why the IT-professionals are generally
not perceived as an influential culture in the hospitals. This can be seen as another species of
techno-logic where technology instead of determining practice is seen as neutral. This logic
can be even more harmful when used in implementation processes, because the impact of
the system on work practice is then not considered. The fact is that if the hospitals and hospi-
tal department do not understand the role of information technology and systems and view
these as merely tools, and if they do not have the means of actually providing qualified feed-
back and controlling the relationship with the IT-department then the ’power’ the IT-support
manager ascribes to the hospitals or ’customers’ is either non-existent or can be used in ways
that are counterproductive to the functioning of the organization. Understanding what in-
formation technology and systems do and being able to consider the consequences critically
are preconditions for power. In relation to these considerations the question of what role the
IT-department play in the organization arises and the question of whether the IT-department
can in fact be neutral.
3.4 Reflections: IT-infrastructure and IT-culture
As argued in the previous descriptions of the North Denmark Region, the hospitals and IT-
department be seen as infrastructures. In the paper ’Of maps and scripts - the status of formal
constructs in cooperative work’ Schmidt (1999) writes that "(...) the role of formal constructs
is more differentiated than generally taken for granted. They not only serve as ’maps’ but also
as ’scripts’". Information technology and systems are used in clinical practice as formalizing
constructs that not only map work practices, but also perform structural work. They script or
prescribe specific work practices. When viewing information technology and systems as in-
frastructures the emphasis is on this performative role and on the backbone or fundamental
layout - what has to be in place and function in order for other practices to work. In this re-
spect this view of infrastructures is emphasizing the ’technological determinist’ perspective
on the power of technologies:
“IT implementation not only implies potential for change of the existing infrastructure,
but also for undesired changes in the practices of the involved participants with conse-
quences for the understanding of health care as such.” (Wentzer and Bygholm, 2007)
Systems impact the way health care professionals act and think in practice. This concept of
infrastructure can be seen as taken in the hard sense. In the introduction the concepts of
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techno-logic and socio-logic were introduced. ITS-infrastructure was introduced as a con-
cept belonging to the techno-logic and the analysis above underpinned this conception. The
infrastructures, and thereby the way these are supported have extensive impact on the orga-
nization and organizational practices.
What was also clear in the chapter and quotes above was that ITS-infrastructures are com-
plex and mediate cooperation between different areas and professional groups of the organi-
zation. Information technology and systems can be seen as structures that create a boundary
between different groups of actors (as it is used within ANT). They can be seen as what Star
(2010) calls boundary objects. According to Star boundary objects are:
“(...) a sort of arrangement that allow different groups to work together without consensus.
(...) They are essentially organic infrastructures that have arisen due to what Jim Griesemer
and I called ’information needs’“ (Star, 2010)
Boundary objects are used to explain how heterogeneous communities are able to commu-
nicate despite their individual interests and perspectives. With the broad definition of infras-
tructures the stage is set for an understanding of the relation between support and informa-
tion technology and systems. If we view the information technology and systems as a struc-
tural ’interface’ between different groups - between physicians of different fields, between
physicians and nurses, between clinicians and management etc. - these become phenom-
ena that in a way mark a boundary between different practices. They can be seen as what
Robinson (1993) describes as common artefacts:
Common artefacts may be mundane, everyday objects or sofisticated computer tools. Both
are multidimensional, in that they provide orthogonal features. They are predictable; help
people see at a glance what others are doing (peripheral awareness); support implicit com-
munication through the material being worked on; provide a focus for discussion of diffi-
culties and negotiation of compromises (double level language); and afford an overview of
the work process that would not otherwise be available. (Robinson, 1993)
When talking of information technology and systems as boundary objects the material as-
pects (Østerlund, 2008) are highlighted, but as opposed to the techno-logic the social factors
are in focus in the description and understanding of infrastructures, though the focus is still
on the influence or mediating properties of the technology. This view gives a softer sense of
infrastructure.
Support of ITS-infrastructures are then both related to the management of structures im-
posing change in the organization and involved in the change of the organization. In this
respect redesign and situated learning become of interest and will be re-introduced briefly in
relation to considerations of implementation.
3.4.1 Redesign and Learning as Aspects of Making ITS-Infrastructures
Work in Practice
The challenges of supporting ITS-infrastructures in hospitals are many and diverse. In un-
derstanding these challenges, there is something to learn from the extensive literature on im-
plementation that can also be used in understanding the post-implementation challenges.
Lorenzi et al. (2008) have mapped the problem area of implementation using Rogers’ theory
of ’diffusion of innovation’. They emphasize two stages or chasms in the model as especially
problematic. These are first the stage between the adoption of technology by the technology
enthusiasts moving on to the large majority of early and late adopters and secondly the stage
between the large majority and the ’laggards’ or put more politely the skeptics in relation to
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Figure 3.15: The major problematic areas in implementing information systems in clinical practices.
A modification of Rogers’ ’Diffusion of innovation model’ from Lorenzi et al. (2008).
the use of new technology. Lorenzi et al. (2008) identifies four important areas (represented
in figure 3.15) that contribute to knowledge about implementation and integration. These
are:
• Design (the physical properties and information models of IT-products)
• Organization (issues related to organizational structure, leadership, and processes)
• Management (of the planning and roll-out of a specific IS)
• Assessment (evaluation of systems: use, outcomes, impact on work, and structure of
care)
An important factor in implementation is the communication between these areas. Each ele-
ment is important, but the lack of communication between them leads to less optimal imple-
mentation processes. “Ultimately we must focus on the interactions among design, manage-
ment, organization and assessment domains” (Lorenzi et al., 2008). The focus on the imple-
mentation process is important or even crucial for the integration of information technology
and systems in hospitals. But the focus shouldn’t stop here. The post-implementation pro-
cess is equally important in providing better integration and effect of information technology
and systems in practice. The adoption of technology is a continuing process throughout the
life cycle of the systems. This makes the interaction between the four areas important at all
times in the process of ITS-support. Design will in chapter 5 be shown to be an ongoing pro-
cess tied closely to continuous roll-out management issues and organization is in chapter 5
and 6 shown to be a permanent issue in securing the use of information systems in practice.
Assessment of use is the only area that is not addressed in the case study as there is little to
no focus on this area in the support practices of the North Denmark Region. This, however, is
highlighted as a key part of the ’stewarding’ of information technology and systems described
in chapter 7. The cultural divide and conflict between IT and health care practices described
above can be seen as an outcome of the organizational, IT-management and design areas not
communicating sufficiently and thereby functioning as ’silos’.
There are different ways of conceptualizing the challenge of making sure the different lev-
els engaged in information technology and systems design, use, management and evaluation
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practices interact in a desired manner. One way is the focus on a need for mediators between
business and IT who have the organizational knowledge and the overview needed to make
sure ITS-integration is performed in a way where all are on the same page. The mediating
role is called different things such as brokers (Wenger, 2002; Pawlowski et al., 2000), bound-
ary spanners (Eckhardt and Rosenkranz, 2010), gardeners (Nardi and O’Day, 2000) or local
designers (Kanstrup, 2005). The shared goal is to understand and emphasize the need for a
mediator between the users and the complex structure of information technology and sys-
tems. These can be seen as engaged in the redesign and situated learning activities needed
in order to maintain and sustain ITS-infrastructures. This idea will be developed and be the
focus of considerations of the role of ITS-support in the following chapters.
4 Information Technology Support in the
North Denmark Region
"... An unsupported product is hardly considered a product at all." (Pentland, 1995)
'
&
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Key points of this chapter:
• The structure of support has an impact on how the hospital functions.
• IT-support is not just maintenance and operations of hardware and
basic software. The work processes also involve social and commu-
nicative skills as well as task management.
• Centralization can pose problems for quality of the support of hospital
work practices.
• Local presence of supporters as well as a focus on organizational
learning and change is likely to improve quality of service but the
cost of service is a problem.
An important dimension support in hospitals is IT-support that is the basic technical sup-
port of IT-infrastructures. This chapter focuses on the work tasks and processes of the IT-
support Office of the North Denmark Region as explored in the field study made in 2008.
The chapter is partly based on a paper presented at MedInfo 2010 (Petersen, 2010, in the ap-
pendix). The main focus of the chapter is an attempt to describe and understand the many
work practices involved in supporting the basic IT-infrastructures in the hospital. The main
conclusions concern the limits of the framework used for structuring IT-services in the North
Denmark Region and a criticism of the focus on centralization of support work. The con-
clusion of the chapter points towards differentiated support and the importance of proactive
practices and a local presence in the hospital.
4.1 IT-Support Organization
After the structural reform of the regions, the centralization of support became a goal for the
IT-department as a whole. The centralization process has been going on, but also moved back
towards a more decentralized structure throughout the three years of the study with ITIL as a
central framework for developing support and IT-management. According to the IT-support
manager, the focus is now on centralization of the support function.
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Figure 4.1: The multi-level support model.
The IT-support services in the North Denmark Region are organizationally both related to
the Server and Network Office that primarily takes care of supporting the basic hardware and
software and the IT-support Office work that takes care of services related to hardware and
software in use. Together the two offices make sure the IT infrastructure of the region and
hospitals are working as intended.
The structure of IT-support in the North Denmark Region can be described through the
multi-level model often used in relation to support organization (Kajko-Mattsson, 2004, 2007;
Windley, 2002). In the multi-level model, support is divided into front-end and back-end
support. Furthermore, support can be divided according to the qualifications needed (and
thereby indirectly the cost of service). There are different ways of describing the levels of
support. Here they are described in a way that to the largest extent possible corresponds to
the practices that the North Denmark Region has been working towards. The three levels of
support services are help desk or service desk in the ITIL terminology, generalist support and
specialized support (see figure 4.1).
The first level and front-end support is the Service Desk. This is a centralized office an-
swering phone calls and taking care of requests from the users. The skills needed in front-end
support are mainly communication skills as well as a minimum of technical skill is required.
If specialist skills are used or needed in the front-end support, it is called an expert service
desk. The second level can both be front-end and back-end support services and is charac-
terized by a need for more generalist technical skills. The services are either provided on site,
e.g. by installing computers, fixing printers or local networks, or by setting up new worksta-
tions. It can also be done remotely through remote access to computers or by preparation
such as installing software on new workstations. The third level consists of internal support
and maintenance of servers and networks or external help from the manufactures of hard-
ware and software. At this level, there is a need for specialized technical skills. The focus in
this chapter will mainly be on the work practices of the IT-support Office with an emphasis
on user-centered support practices.
IT-support in the North Denmark Region can in accordance with the multi-level model be
seen as divided into three levels. These are:
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Figure 4.2: Multi-level support in the North Denmark Region in 2008.
1. Virtual Service Desk
2. Generalist IT-support
3. Specialist Support (ve dors, professionals from the Server and N twork Office, other
internal specialists)
When considered according to the multi-level model described above, we get the model of
the structure of support illustrated in figure 4.2.
In the North Denmark Region, supporters have the double role as service desk support-
ers and as generalist supporters. The generalist local supporters spend one or two half days
every week on answering calls at the virtual service desk. The rest of their time is spent on
remote support, maintenance of existing equipment and preparation of new equipment. Ac-
cording to a supporter from Aalborg, about two thirds of their work hours is used on remote
support and one third or two days a week is spent doing on-site support work. He described
the generalist support work as consisting of on the one hand what can be called ’desk-work’,
meaning work where the supporter sits by a desk computer and on the other hand ’doing
the rounds’, meaning work that entails direct contact with the users and solving technical
problems locally at the hospital departments. The IT-department was working towards the
multi-level model where front-end supporters were not technical specialists, but when the
study was done in 2008, the structure of their work did not adhere to this model. Because
the skilled workforce was used as the first point of contact and for potential and actual trivial
tasks, the model can be viewed as based on the expert service desk described above. The final
level of support is handled by internal and external specialists. The Server and Network Of-
fice take care of the backbone consisting of IT-infrastructure, and external vendors take care
of problems that are outside the scope of the IT-department.
Keeping an IT-infrastructure running requires a well-functioning IT-support structure, but
there are many challenges connected to building and maintaining these structures. Support
work is a part of the ’invisible’ service work in an organization which does not have an output
in the shape of the main products or services of the organization. When the service organiza-
tion is functioning at its best, it is not ’seen’ by the organization at large. In order to become
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’invisible’, the IT-department and support office is under constant pressure to provide ef-
fective and efficient services. As the IT-support manager explains: “IT is generally a much
criticized work area”. He further explains:
IT-Support Manager: “There is never enough IT-support. It is generally acknowledged that
IT-supporters do not have the tools they possibly should have or could have use for. This
is why there is a need for considering best-practice for IT-support.” (Meeting, 25/3 2008,
Aalborg University)
The demands on IT-support are high and the question of funds is constantly negotiated. The
fact that the value of IT-support is hard to assess and that there is generally no consensus
or evidence for what is ’the best’ model of support, makes negotiations even harder. The IT-
department and support offices have an economic framework set by the region and hospitals
and the level of support is therefore externally limited.
In the following chapters, the work practices of the IT-support Office will be described.
The dynamics and complexities of the support work are brought into focus providing a more
detailed picture of what this work involves. This detailed understanding is used in reflections
on what ’good’ support practices in hospital are, and provides insights into the complex work
practices needed to keep the information technology and systems of the hospitals running
on a basic level.
4.2 The Practice of Support Work
After these initial considerations on the structure of support, the specific practices of IT-
support at the hospitals will now be described in greater detail. At the hospital in Aalborg
the IT-support Office is not situated in a single location. The majority of the IT-professionals
are located at a centralized support office in Aalborg, but supporters are also located locally
at the hospitals. In 2008 about 32 staff members were employed at the IT-support Office.
When solving problems at the hospitals, the supporters are following procedures partly
based on the ITIL model. Based on the structure of IT-support in the North Denmark Region,
the work process, or what is called Problem Management within ITIL, can be illustrated as in
figure 4.3 on the facing page. The service desk takes calls and receives e-mails, categorize the
incidences and solves the problem if possible. If the problem cannot be solved on this first
level, the task is moved on to the IT-supporters or directly to the Network and Servers Office
supporters or vendors if the problem falls in this category.
The work practices related to the support process are here divided into three groups: Ser-
vice desk, Remote support and Local support. In addition, the supporters fill out a range of
other roles in the organization that are also presented in the following analysis of support
practices. The supporters use a range of technologies for their work practices, like phones,
computers, post-it notes, books, guides, systems for handling support tasks, remote access
to PC’s, automatic installation of software etc. In the following, the different levels of support
work as well as the relevant work practices and tools are described to provide a more detailed
picture of what constitutes this form of work.
Generally, the supporters are organized in teams. The sizes of the teams generally depend
on the size of the hospital, and specifically at Aalborg the size of the group of hospital depart-
ments. At the smallest hospital in Farsø only has one supporter for the job. The number of
supporters at the different hospitals is represented in table 4.1 on page 78.
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Figure 4.3: Model of the ’ideal’/stylized support workflow.
The point of having supporters work in teams is not surprisingly to let them help each
other. Normally, at least one supporter will have more specialized technical skills allowing
her to help with handling more complex problems. It is also possible to be more flexible in
the distribution of tasks and exchange of ideas and knowledge. According to the IT-support
manager, it is a main advantage with teams that you can gather different kinds of expertise:
IT-Support Manager: “In a team with five supporters only one needs to have technical
competencies, the others can have more communicative tasks. Five years ago it was only
technical tasks.” (Meeting, 25/3 2008, Aalborg University)
The supporters that are employed are accordingly not only chosen because of their technical
skills thus, there is a move towards other skills in the employment strategy at the IT-support
Office and IT-department. The IT-support manager mentions communication as a skill that
is being valued: “The IT-department is beginning to hire people with a communication pro-
file for the more service oriented position" (Meeting, 25/3 2008, Aalborg University). These
more service-oriented positions are both the service desk with direct contact to the users but
also the IT-support personnel. As information technologies and systems become more ma-
ture and standardized, the support practices change from being oriented towards hardware
and technical aspects towards focusing more on software and service. This tendency can be
seen in the IT-support Office and the strategies for employment. According to the IT-support
manager, the IT-support Office has been characterized by "[...] low salary and by people that
come to the organization through this kind of job, but only to move on to more technical po-
sitions" (Meeting, 25/3 2008, Aalborg University). This tendency is beginning to change with
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Table 4.1: Number of supporters at the hospitals in the North Denmark Region.
Hospital
Hospital size measured in number of full
time personnel
Number of
supporters
Aalborg central
IT-department
(Aalborg Hospital) about 4600 15
Hjørring Hospital
(Vendsyssel Hospital) about 1490
6
Frederikshavn Hospital 2
Hobro Hospital
(Himmerland Hospital) about 460
2
Farsø Hospital 1
Thisted Hospital (Thy-Mors Hospital) about 640 3
At non-hospital locations - 3
the increased focus on communication skills for both front and back-end supporters, but still
most education initiatives for supporters are concentrated on technical skills. In the litera-
ture, communication is mentioned as a neglected skill in IT-professionals work (Hall et al.,
2007).
The IT-supporters come from many different backgrounds. Generally, they share the in-
terest for technical problem solving, but they do not necessarily have a technical education
or background (Interview 30/4 2008, Two Supporters, Frederikshavn Hospital) (Interview 6/6
2008, IT-supporter, IT-department Aalborg). The typical qualifications of supporters are many
and varied, and the variety of skills needed for teamwork are emphasized by a supporter from
Aalborg:
Supporter: “The qualifications of IT-supporters are the ability to cooperate, and they need
to take the work seriously. Supporters are also very dependent on each other I think you
would take in a trash collector if he had these competencies.” (Interview 6/6 2008, IT-
supporter, IT-department Aalborg)
Supporters not only have to deal with the technical challenges of fixing hardware and basic
software. They also have to interact with users by phone when taking calls through the ser-
vice desk, when calling to make appointments or when specifying the needed support tasks,
as well as face-to-face when walking around the hospital fixing hardware and other user re-
lated problems. This makes communicative and cooperative skills key traits of support work
together with the basic technical skills.
The technical problem-solving role of support work is what most people associate with
support and what users often emphasize when talking about support. In the technical role
the focus is on the technical problem, that needs solving. Technical skills are used in the solv-
ing of concrete problems or maintenance and operations issues. The support manager also
emphasizes the technical skills, and the education that supporters get is related to technical
skills. But as mentioned, the supporters take on many roles in relation to support work. When
asked about communication in their work, the two supporters from Frederikshavn replied:
Supporter 1: “Now we have the role of consultants. There’s a lot of communication in-
volved in performing support.”
Supporter 2: “Well, that has actually always been the case.”
(Interview 30/4 2008, Two Supporters, Frederikshavn Hospital)
IT-support has never just been about fixing technical problems. There are challenges relating
to communication, which is not only about coordinating work. Communication about tech-
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nology with the user is also needed and so is the configuration of the relation between the
technology and user (Kanstrup, 2005; Das, 2003; Nardi and O’Day, 2000).
4.2.1 Service Desk
In 2008 the virtual service desk was what is called the single point of contact for support. The
service desk at the North Denmark Region was described as ’virtual’ because the supporters
answering calls were actually part of the second layer generalists situated locally at the hospi-
tals around the region. The user calling the support phone number is redirected to one of the
supporters on duty that day. Users can call the service desk with acute problems, but must
send an e-mail if they have non-acute services, e.g. a need for new hardware. As mentioned
the structure of the IT-support department has changed significantly during the three years
of this study. The service desk has been centralized even more, employing personnel that do
not have a high level of technical skills, but instead the communication skills adhering more
to the best practice framework of ITIL. When moving towards a less technical service desk the
problem of knowing what support work actually is can arise and needs to be dealt with (Lyons
and Wolske, 2006). However, there is not single best solution in building a service desk, but
many different strategies (Evans and Jones, 2005; Govindarajulu, 2002).
When the service desk receives a call or an e-mail, they will either solve the problem im-
mediately or escalate the problem to second or third level of support if it is a more complex
problem. The hospitals need to call the service desk in order to get in contact with the local
supporters. At some hospitals, even the secretary at the reception does not have the phone
number to the local IT-supporter. (Observation 1/5 2008, Frederikshavn Hospital)
As mentioned the generalist supporters are also responsible for the service-desk support
tasks. A supporter expresses that there are good and bad sides of this setup:
Observation: “Phone support can be tough, but is important in order to stay up to date
with what is happening and to keep your qualifications up to date.” (Observation 9/6
2008, IT-department Aalborg)
Even though the service desk task can be trivial, there are also advantages, because it gives
the supporters an idea of what is going on in the organization and also keeps them up to date
on general IT-related problems in the organization. Research also shows that a broader scope
of support tasks help reduce staff burnout (Faulks, 2004).
One of the largest workloads, for the service desk of the North Denmark Region, is user
administration related to providing access to systems for new employees or people that need
access to more systems as well as retrieval of passwords for people that have forgotten theirs
bacause of the many systems in use at the hospital.
As described earlier, the use of problem handling software for logging and managing the
incidents is a key point in ITIL. In the support work, a task management system is used to
handle and track the incidents and problems reported. The supporters in the North Denmark
Region use a system for logging, distributing and accepting IT-related problems and tasks.
Further, the system is used for management of the work of the IT-professionals. The problems
that come either via calls or via e-mail, are logged in the system and sorted by the supporters
at service desk. Some problems are encountered by the supporters, e.g. while doing the local
support tasks. These are to some extent also logged in the problem handling system, though
both supporters and the IT-support manager acknowledge that this is not always the case.
This system is used by the supporters to provide them with a clear view of the tasks that
need to be solved, but it is also used to let the management see what kinds of tasks the sup-
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porters are working on and keep track of their workload, etc. as exemplified in these two
examples:
Supporter: “There are too many work tasks at the moment so we don’t get to ask about
problems on the wards. Perhaps we would do so to a larger extent if there was more time.
Under these conditions, we get many smaller tasks when we get out to solve other tasks.
We have to enter these into the system ourselves. Nevertheless, the system is good, because
it displays the our current tasks. Also to the management.” (Interview 30/4 2008, Two
Supporters, Frederikshavn Hospital)
Observation: During our walk through the hospital, the supporter receives an e-mail about
a support related problem on his cellphone. He says that he would like it to display the
tasks from the task system. (Observation 1/5 2008, Frederikshavn Hospital)
The system is used for managing tasks and making work visible to the management. The
focus on tracking all tasks is a management issue and is less useful, if not an additional work-
load for the local supporter. However, the system is a key element in making the work more
flexible and in getting less interruptions in the daily work and it is appreciated in this respect.
Another system used at the IT-department is a wiki. The wiki is intended as a knowledge
management tool. It was implemented around the time the study started in 2007/2008 and
it was developed while the study lasted. In 2008 the wiki was not yet an integrated part of the
IT-department:
Supporter: “A new employee was the proponent for the introduction of a Wiki system for
the IT-support. I think it would have been received better if it was an older supporter or
manager who was the originator of the problem. It got a rather bad reception.” (Interview
9/6 2008, IT-support team, IT-department)
Observation: The student is sitting at her computer and has apparently encountered a
problem. She says to John that he should check something on the new Wiki. John answers:
“Do I really have to use the Wiki?” (Observation 9/6 2008, IT-department Aalborg)
The wiki has become a more integrated part of the IT-department because the management
focuses on it and there is a need for the system on different levels of information sharing and
communication. In figure 4.4 on the facing page the main page of the wiki as of November
2010 shows the different elements of the front page with integration of management commu-
nications and news, meeting schedules and other important information.
The IT-department has expanded the use of the wiki in relation to the development of the
service desk. There has been a need to make certain knowledge held by the IT professionals
explicit in order for the communicative personnel at the service desk to have access to possi-
ble solutions to the most common problems. The tool is a knowledge management system,
and this form of system has been shown to often have a positive impact on organizational
learning (Marsh, 2000; Stewart et al., 2000).
4.2.2 Remote Support
Remote support is mostly related to more specialized tasks in the second and third level sup-
port. Service tasks can either be solved by the generalists of the second level but can also
directly or through the second level be escalated to third level support. The third and spe-
cialist level of support is as mentioned earlier carried out by either the Network and Server
Office, external manufactures or the IT-supporter with specialist technical skills.
Support tasks handled remotely are both related to maintaining software and hardware
and the work practices are enabled by different systems. In addition to the problem-handling
4.2 The Practice of Support Work 81
F
i
g
u
r
e
4
.
4
:
T
he
w
ik
ie
nt
ry
sit
e
w
ith
ne
w
s
fr
om
th
e
CI
O
.
82 Information Technology Support in the North Denmark Region
tool and the wiki, the supporters used a wide range of different, mostly digital tools for man-
aging and performing their work, like remote access to users’ computers, software instal-
lation applications, and hardware management systems. The remote access application is
both used for showing the user how to use applications, but is also used to fix software and
problems with setup while the user is away (Observation 9/6 2008, IT-department Aalborg).
Another type of application used is called the ’workstation factory’. This system is used to
assist in automatic installations of relevant software on hospital PCs so the supporter does
not have to manage and install every required program manually. The program also pro-
vides each new PC with a unique number used for management and remote access. The
workstation-factory application carries out the whole process of installation with a few ex-
ceptions. The only thing the supporter has to do is to complete the hardware setup on the
PC and define which software packages needs to be installed and then initiate the installa-
tion process. When the installation is done, the supporter tests if the installed systems are
working. As a supporter mentions:
Supporter: “You automate everything you can through kick-scripts. You install what is
needed and the computers are updated automatically when they boot.” (Interview 30/4
2008, Two Supporters, Frederikshavn Hospital)
However, not everything can be installed automatically. Some systems need to be installed
by hand either before the computer is delivered to the hospital departments or by the sup-
porter while he is on location also called on-site. Examples are the SpeachMax dictaphone
system and the old EHR system ’IPJ’ that is only used in some locations in the region (Fred-
erikshavn, one department in Hjørring and one in Aalborg). In 2008, it was still not known to
the supporters when this system would be phased out.
Apart from handling installations remotely, supporters on the third level are also making
sure that the IT-infrastructure is not compromised:
Observation: The supporter received an e-mail that raised his red flag. A person from the
purchasing department had sent an e-mail because they wanted to consider the number
of printers with the aim of rationalizing and saving costs. The supporter explained that
there are many different printers in the hospital that can do different things and which are
coupled to different systems. The supporter wanted to make sure that this was taken into
consideration. He went down to the purchasers to ask what the mail was about. It turned
out that the printers in question were only office printers and therefore the considerations
were not immediately problematic for the IT-infrastructure. (Observation 9/6 2008, IT-
department Aalborg)
In such cases, we see that the supporters are not just maintaining hardware and software but
are also making sure that problems do not occur on the technical level that can disrupt the
work practices of the hospital. Further, the supporters are engaged in regulating the hardware
in use at the hospital. The following example shows this regulating function:
Observation: The supporter received a request from a new IT-quality manager in Dron-
ninglund. It was a request for replacing a printer so it could print from the radiology
system (EasyViz). The supporter was not sure whether this request was actually relevant
because the need for such prints had not been mentioned before. (Observation 9/6 2008,
IT-department Aalborg)
The requests from users are weighted both in relation to the IT-infrastructure and hospital
practice, but cost is still an issue. Not all requests are met and the considerations on what
to support and what to implement are a continuing challenge and negotiation between sup-
porters, users, hospital department management and top management.
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Contrary to the observations mentioned so far, the installations of new technology are not
always for the better. A supporter talks about the installation of voice recorders for the PC’s
in the hospital:
Supporter: “The older ones went directly in the net-port. It was in many ways better be-
cause it required less installation and the data went directly to the server. Today you have
to install software on the computers to make the new voice recorders work.” (Observation
9/6 2008, IT-department Aalborg)
When installing new hardware many considerations are relevant, not just the aspects of use
but also the impact of the new hardware on the need for maintenance of the IT-infrastructure.
The focus on maintaining the IT-infrastructure is also evident in the fact that the IT-department
only supports PC’s which they have provided and installed themselves. A supporter tells the
story:
Supporter: “There was a physician that suddenly had a lot of project funds and he bought
laptops from Merlin [an IT vendor], but those were not a brand that the IT-department
supports. But it’s stupid having a physician reinstalling and maintaining PC’s - that’s not
what he should do.”
Interviewer: “Have the customers become more demanding?”
Supporter: “Yes they have!” (the other supporters nod in agreement.)
(Interview 9/6 2008, IT-support team, IT-department)
A general opinion of the supporters is that the users, mainly physicians, do whatever they
want. Jokingly, they compare physicians to God: “The only difference between a physician and
God is that God knows he is not a physician” (Observation 9/2 2010, Radiology department
support office, Aalborg Hospital). Some supporters argue that physicians do things their way
and this can cause trouble both for the IT-department and themselves. Having physicians
maintaining computers is obviously not ideal. Further, some physicians have their own per-
sonal computers unlike other hospital staff. From the perspective of the supporters, this gives
a special set of problems as mentioned in the two examples:
Supporter: “You need to teach the old physicians how to use the computer and teach the
new physicians that the computer is a tool, not a toy. The physicians do not see the PC as a
work tool, but as a personal machine and install personal applications etc. I tell them that
they will be moved to the back of the line, if they have problems with a PC with personal
applications installed. This is however and empty threat [said jokingly].” (Interview 6/6
2008, IT-supporter, IT-department Aalborg)
The physicians not only need to learn how to use the computers, they also need to learn
that they are work tools. When using the computers for personal means they introduce non-
work related IT problems that the supporters have to deal with. Further, users potentially
compromise the security of not only their personal computer but possibly also the internal
secure network at the hospitals, and thereby confidential patient data.
The implementation of local specialist systems can also be a problem. The supporters
only hear about these when they break down and then have to retrieve the data stored in that
computer instead of having the data on the servers maintained by the IT department where
all data is backed up almost all the time.
It is a notable fact that supporters to some degree also have the role of consultants. In the
case described above, the supporter consulted the users about optimal placement and tech-
nical possibilities when installing new workstations. The supporters give advice and some-
times have to step in, if the clinicians want to place the hardware in an unsuitable location
(Observation 3/7 2008, IT support team, Thisted Hospital). However, the supporters are not
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only consulting on technical setups. They are also involved in the decision-making on tech-
nical solutions in the hospitals in so far as they give advice on the technical limits and possi-
bilities in the decision-making regarding different projects:
Supporter: “An example of the consultant role is that I was part of the considerations on
implementing a new system for dictation. I participated in meetings with different ven-
dors together with other stakeholders from the hospital. We were recently at a meeting
with an Icelandic vendor that had a product that was considerably cheaper and actually
had extra functions. This looked immediately promising.” (Interview 9/6 2008, IT-support
team, IT-department)
The supporters have technical knowledge that can be useful in the decision-making process
of acquiring new IT. They have knowledge of the local technical infrastructure and can trans-
late the technical specifications to a language the hospital management and decisionmakers
can understand. Therefore they can be an important asset in technical decision making.
As shown above, the supporters are educators and managers of the use of technology. They
carry out a range of services ranging from teaching proper use, giving advice on the secure
handling of passwords to the use of basic functions on a computer and other hardware, but
they also serve other roles as will be further elaborated below.
4.2.3 Local Support
Local support tasks was described above as ’doing the rounds’ by a supporter and covers sit-
uations where problems with hardware or software needs a hands-on approach. The local
supporters receive tasks through the problem handling system. They either contact the users
to make arrangements with them regarding the problem or visit their ward directly. Gener-
ally, the service desk receives all the calls from costumers so the supporters on the second
and third level can do their work with fewer interruptions. Of course, this does not mean
that there are no interruptions at all. When doing on-site support there are often requests
for additional help, and staff often approaches the supporters with problems when they visit
the departments. Despite these interruptions and departures from the plan, it is interesting
to note that the supporters generally expressed a high level of satisfaction with the complex-
ity of their job including these unscheduled interactions. Later on it will be argued that to
some extent this satisfaction in the light of these irregular working conditions points towards
a different understanding of the role of supporters than the multi-level model above suggests.
Some hospital departments have special agreements about having their own IT-supporter
as contact. Before the structural reform, this was the general structure of support at the hos-
pitals, but this was changed in the attempt of centralization after the structural reform. In the
centralization, almost all local supporters were moved away from the hospital. However, this
centralization was somewhat reverted as the hospitals and staff found the decrease in ser-
vice problematic and that it did not satisfy their needs. As a rule the supporters are still not
present at the local hospital departments unless there is a special need for local support. The
teams support specific groups of departments, but there is no direct relationship between
them other than through the problems reported to the service desk.
So far, the focus has been on the aspects of support that revolve around problem solving.
However, support work is also based on management skills of planning and organizing work.
The local supporters are not using the ITIL support model per se as they have not actually
been instructed to follow the model (Interview 30/4 2008, Two Supporters, Frederikshavn
Hospital). When doing local support the supporter look up tasks in the system, and then
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Figure 4.5: Model of the complex reality of the support workflow. The colored boxes indicate exam-
ples of work that is outside the ’ideal’ model presented above.
they either go to the local department or call the departments to arrange a meeting with the
users that either have the problem or are managing the contact. It is common that problems
are handed on to secretaries or nurses, especially by physicians. This sometimes makes the
communication more difficult, because the person mediating the communication is not al-
ways able to describe the problem in sufficient detail. (Observation 9/6 2008, IT-department
Aalborg)
In figure 4.3 on page 77, the model of the support depicts the first point of contact as
through the service desk or e-mail after which the requests for support are given to the lo-
cal supporters. However, as we have seen this formalized model does not always cover the
reality. In figure 4.5, the actual process of doing support in the North Denmark Region is rep-
resented. Problems are not always reported, because they get postponed in a busy work day.
In other cases, the problems are passed on for somebody else to manage and the supporter
gets secondhand and often less accurate or incomplete accounts of the problems. In the ideal
model, all communication happens through the service desk where calls and e-mails about
problems are received. In reality, the supporter often gets interrupted while walking around
the hospital or in some cases people call them directly. However, the direct calls have almost
been eliminated by a strict IT-department policy about single point of access through the
service desk. As seen above, this is a benefit for the supporters giving less interruptions. The
supporters can also identify problems or give advice while performing their support tasks.
Following up on support tasks is also important and this is not just done via e-mails and
phone. When walking around the hospital, the supporters also check up on previous prob-
lems (Observation 9/6 2008, IT-department Aalborg).
The on-site support work is as mentioned, characterized by interruptions which can come
in many forms. In the following two observations, the complexity and dynamics of local sup-
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port work become evident:
Observation 1: We arrive at the busy office space at a bed-ward and identify the problem-
atic computer. The computer is currently in use by a physician though he is not present.
The supporter asks around and discoveres that the physician is doing his rounds. The
supporter has to wait for his return to log him off. “We don’t want to lose any data”, the
supporter says. When the doctor returns, he logs off and proceeds to use another PC. The
supporter engages in the support task of preparing a new installation on the problematic
PC while the work continues around him. He seems almost invisible in the busy work
environment until a nurse interrupts him and mentions that an application on a PC in
the adjacent room is not working properly. He asks why and she tells him, that the print
screen function in a clinical application doesn’t work. He explains that this is not a func-
tion in the program and that they might have mistakenly changed the print screen button
to perform another function. We stay while the software is installed on the computer. The
supporter mentions that we could leave but he needs to check the installed programs and
therefore have to wait for it to finish. The supporter examines the other computer and
then returns to the first PC to make sure that the installation is working. As we walk down
the hallway after fixing the problems, the supporter mentions that it is important that the
tasks are followed through. The supporter has to make sure that things are working before
they leave. This is something the IT-support manager emphasizes. (Observation 9/6 2008,
IT-department Aalborg)
Observation 2: The supporter is going to a radiology department because they have or-
dered three new PCs for their workspace. The supporter needs to know where they want to
place these to make sure that the technical aspects are in order. The secretary who the sup-
porter needs to talk to is not at the office. The supporter gets hold of a nurse, who tells him
that the secretary is not at work but will return the next day. He finds the department head
nurse in an office and asks her where the computers needs to be placed. She walks with the
supporter to the open office space and tells him that they want to move a couple of big cen-
tral tables in the middle of the big office to make room for more workspace. Therefore, they
have considered getting an installation for cables in the middle of the room (a pole from
floor to ceiling with sockets for wires). While they talk about the solution, the head nurse
is airing her dissatisfaction with plans for replacing the small printers that are connected
to workstations with one bigger, shared printer. Her concern is, that the new single printer
will not accommodate their mobile and flexible work practices. The mobile work makes
it necessary to have printers in multiple places and that they do not get queued up. The
supporter kindly replies, that this is not within his range of decisions and that she needs to
talk with the IT-support manager about this problem.
When walking back to the support office, the supporter tells me that a printer company
and the IT-support manager were on a visit to the hospital to inspect the printers. The
supporter only thought that they were there to see what kinds of printers were in use, but
the decision to get rid of them and put up a shared printer was actually already made. The
supporters got no information about the actual purpose of the visit. (Observation 30/4
2008, Frederikshavn Hospital)
Two types of interruptions occurred in the examples. One interruption was related to new
problems emerging or comming up because the supporter was there and the personnel airs
their problems or concerns. Another form of interruption is the waiting. In the first observa-
tion, the doctor performing his tasks at the computer had to finish what he was doing before
the supporter could begin to fix the computer in question and in the second observation,
the person that reported the problem was not at work that day. The supporters, however, are
flexible in working around such difficulties. There are many other interesting themes in these
two observations. One especially is the dilemma of the supporters when they are not involved
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in technical decisions related to the hospital they work at. This makes the interaction with the
users difficult and in a sense, they lose their autonomy. Another theme is the way the sup-
porters blend into the background unless there is a technical problem. Blending in and being
’invisible’ is a part of doing support work. This is work done in the background, and generally
only acknowledged when there are problems, which can be hard for the supporters.
In the following example, another aspect of support work is presented. The local support-
ers have a certain degree of independence and flexibility in decision making on the basic
IT-infrastructure:
Observation: On the way, back from the radiology department (mentioned in the above
description) the supporter checks the switch room to make sure there are enough network
plugs for the three new computers. We enter a room full of tall cabinets filled with large
black boxes with an incredible amount of wires. The supporter easily finds the switch in
question and tells me that it is almost full and that they will probably need to set up a
new one to accommodate the needs of the department. In the room there are also three
PCs in a corner. These are located here because the department needs to be sterile and the
computers cause problems with dust circulating. The only problem for the department is
that they need to go to this room to reboot the computers if they freeze or crash.
When we return to the support office occupied by the two supporters that make up the team
for this hospital, the almost full switch problem is mentioned. They talk about the need for
a new switch and consider if this needs to be approved by the IT-support manager. They
agree that this is not necessary. They explain that the teams are given a certain leeway in
regards to decision making. There are a lot of decisions made and as one of the supporters
said. “He [the IT-support manager] can’t be bothered with every little detail” (Observation
30/4 2008, Frederikshavn Hospital)
The independence in decision-making and the ability to make joint decisions is a part of the
teamwork of the supporters. The flexibility and responsibility of the team gives them the
advantage of being able to make better decisions on minor changes without having to go
through management, which will both slow down the process and possibly make decisions
more complex as the local circumstances are known by the local supporters, but probably
not by the IT-support manager.
Meeting user requests are also a task that involves negotiation and communication. There
are limited resources and limited time at the supporters’ disposal, and these needs to be con-
stantly considered and re-negotiated:
Observation: While doing a VPN3 installation for a medical secretary she mentions that
she has seen some smaller laptops and asks whether there are any available. The supporter
asks whether she can wait until another department has given feedback on whether they
can use the two that are already bought. It will take about two weeks. She agrees with an
understanding nod. (Observation 9/6 2008, IT-department Aalborg)
This observation shows that the supporter is required to be able to negotiate and consider
different interests in both the prioritizing of support tasks and in the decision-making on
how to maintain and upgrade the ITS-infrastructures at the hospital. These decisions are not
only based on technical consideration. While following a supporter setting up a new printer
in a newly installed workspace for the hospital administration, the supporter jokingly said
that this task was prioritized because it is the top management that are moving in (Observa-
tion 9/6 2008, IT-department Aalborg). The political aspects of support work are apparent in
many support situations and expressed directly by supporters. Practical support work is also
socially demanding. The supporters need to communicate with users about their problems
and understand them in the context of their work practice. They also need to deal with users
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that are frustrated about malfunctioning hardware and software (Observation 3/7 2008, IT
support team, Thisted Hospital). These aspects also have an impact on how support is per-
formed.
4.2.4 Dimensions of IT-Support Work
As illustrated above, the role of IT-supporters is not only related to fixing technical problems.
In both front-end and back-end support work, there are elements of social interaction, learn-
ing and redesign. Throughout the study, aspects of support work has emerged through both
statements from the managers, supporters and users and from observations about what they
actually did in their work practices. The roles, skills and competences that characterized
support work at the North Denmark Region were many, as illustrated in figure 4.6 on the next
page. The tinted color indicates the technical roles, while the other relates to activities de-
manding other competencies of the supporter. The roles of the supporter extracted from the
fieldwork are:
• Service Desk
• Local Technical Support
• Maintaining IT-infrastructures
• Cooperating in teams
• Planning and organizing work and prioritizing tasks (task management)
• Project participation
• Counseling on setup of workstations
• Teaching, education and nurturing
As this chapter has shown, the earlier mentioned idealized picture of support work does
not represent the complex reality of the work practice. We see that in the case of support
work more than one process can be going on and more than one role can be taken by one IT
professional. The tasks are not always well defined and there are continuous hindrances or
interruptions and expansions of tasks.
Support of the IT-infrastructure is important, but the way of organizing the process is not
simple and the ITIL framework only sets best practice examples on a generalized process level
that is concentrated on the internal processes of the IT-departments for handling problems
and change in relation to the organization. If we adhere strictly to the process oriented ITIL
framework in the understanding of what support work is and should be, we get an idealized,
abstract model that is not reflected in the everyday work, interactions and concerns that the
supporters handle. Support is not just about processes, it also has to do with personal inter-
actions, communication challenges and making sure technologies and users get along in the
daily hospital practices.
However, it is important to note that not only does an inappropriate or one-sided theoret-
ical framework result in the danger of letting us overlook many of the tasks that the support-
ers carry out and consequently the importance of their work in making the work practices
of the hospitals run smoothly. A one-sided theoretical framework can also make the support
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Figure 4.6: A selection of the roles and tasks of the IT-supporter.
work more difficult to carry out. Some of the problems that arise in the local support work
stem from the need for completeness from the point of view of the management, not from
the usability of the system for managing and distributing tasks. This gives an added work-
load that can seem unnecessary from a work perspective. Lucy Suchman (1995) describes
this problem through the concept and discussion of visibility of work. The visibility of tasks
through an IT system can both mean legitimacy and rescue from obscurity but it can also
create reification of work, opportunities for surveillance, or increase group communication
and create burdens in the work processes (Suchman, 1995). The problem-handling tool can
prove effective for managing the support services but they can also become a burden for the
local supporters. This is the case because of the amount of tasks they need to solve ’on the
fly’ while performing other tasks. Another way the tool can become a burden is if the tasks
monitored in the tool are over emphasized by management, the tasks and interactions that
are not logged might then be played down or neglected. Even though some supporters ex-
pressed uncertainty towards what tasks to log in the problem handling tool, most supporters
consider the system to be useful for getting a picture of the tasks that need addressing and for
managing the work.
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4.3 The User Perspective on IT-Support
We now turn to the users in order to get an idea of what they perceive as ’good’ IT-support.
As mentioned the users of technology in hospitals are many personnel groups and differ-
ent departments. The users are therefore a diverse group with different needs, opinions and
perspectives. The following does not represent the general views but the views found to be
central in an understanding of support and of the challenges of IT-support.
From the user perspective, local support is generally seen as important if not essential to
the hospital practices. The change in support can have severe effects on the hospital staff as
expressed by a medical secretary:
Medical Secretary: “I think it’s really nice that we have some people in-house. At some
point, they were placed elsewhere and we could feel an atmosphere of panic spreading in
the house. It is fine to be able to get someone on the phone but it is not quite the same as
when something has gone haywire and they just pop by and have a look at it and say, oh,
it’s just this and that.”” (Interview 4/7 2008, Medical secretary, Thisted Hospital)
In an attempt to centralize, the IT-department moved the majority of supporters away from
the smaller hospitals like Thisted. However, this change in structure was quickly abandoned
because of the critique from the users and hospitals. When support was needed, it simply
did not come quickly enough. However, this does not only show that hospital staff feels that
it is a priority that the supporters are able to fix problems quickly in acute situations. The ac-
tual presence of supporters is also something that has a positive psychological effect for the
staff, probably because the breakdown of information technology and systems can have fatal
consequences. As will be exemplified below, the effect of local presence is not only beneficial
in relation to the completion of IT-support tasks but it also gives rise to better communica-
tion and interaction between users and supporters. The challenges encountered when the
number of local supporters was reduced during an attempt of centralization further points
towards the significance of information technology and systems in the daily practices in the
hospital.
Generally, the users expressed the opinion that support consisted in help with technical
problems. As expressed by a head nurse:
Head secretary: “[IT-support] consists in getting help quickly when we have an IT-related
problem. Not only in relation to my functions but also to everything else we do on the ward.
I often handle it if we need some help.” (Interview 23/6 2008, Head Secretary, Aalborg
Hospital)
The head nurse is not just a regular user as she in some situations also functions as a link of
communication between the hospital department and the IT-department.
The development of support is by some seen as positive. The centralization of the service
desk and the possibility for the supporters to provide remote access support where they con-
trol the users’ computer are main aspects highlighted by users in this development:
Medical secretary: “It’s no good if everybody has to learn it. We have to be able to call
and say, ’help, I can’t see this and that.’ It’s quite nice that they can access our screen and
see what we are struggling with. Because sometimes the source of the error is sitting right
in front of the screen. We know that.” (Interview 4/7 2008, Medical secretary, Thisted
Hospital)
The users are not always compliant to the general regulations of the IT-department. For ex-
ample, when a user gets access to the personal phone number of a supporter, the centralized
service desk is bypassed:
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Nurse: “There have been some official statements about how we should ask for help with
IT-related problems and sometimes we try to do it like they ask. But we fall back to the old
habits of calling our own people here. They are going to solve it in the end anyway. Maybe
we are not always very good at making the work they do for us visible. If we sent a mail to
some centrally placed IT-supporter and explained our problem, then perhaps they would
register how much we actually use them. We could be better at that.” (Interview 4/7 2008,
Nurse, Thisted Hospital)
The centralization of service desk and the registration of tasks in the task-management sys-
tem are working to some extent, though some still have the personal number for supporters.
This creates the problem of making these support tasks visible as the nurse points out in the
quote above. Centralization one the one hand makes communication more effective, but on
the other hand it increases the gap between supporters and users. It is likely this can lead to
a further divide in cultures. The distance between support and users can also influence the
way support tasks are handled as the example below.
Bio-analyst and local IS-supporter: “We can call the IT-department. But by now I have
started to take on some tasks that the IT-department ought to take care of. But that is
only because this solves our problems much faster.” (Interview 23/6 2008, Bio-analyst and
supporter on Labka, Aalborg Hospital)
Personnel with a certain degree of IT-skill sometimes take on tasks that should be handled by
the IT-department. This is done as explained above to ’get things done’. This invisible form of
support fixes problems, but if handled in the wrong way these workarounds can create even
greater problems and influence the functioning of the IT-infrastructure.
Support is as mentioned by the secretary not just fixing problems. In addition, problems in
use are taken care of, showing the users how to perform tasks and understand how IT works.
This is aided by the remote access application making the task of understanding the problem
and teaching correct use easier than when the supporter either had to explain over the phone
or actually find time to visit the user. Another user highlights the service desk function:
Bio-analyst and local IS-supporter: “I think it has become much better compared to earlier.
It is much more efficient. Today, if you call the IT-support, there’s only one number and
you get in touch with a person who are maybe located in Hobro or Hjørring and that is
fine sometimes. But it’s not always enough. Sometimes you are told: ’I can’t do any more
because I am located in Hobro.’ But otherwise I generally think it the development has been
positive.” (Interview 23/6 2008, Bio-analyst and supporter on Labka, Aalborg Hospital)
The single number for service desk is seen as an improvement, but the fact that the support-
ers that you get in touch with sometimes are situated on an entirely different hospital is seen
as a problem. Being located at different hospitals, the supporters do not always know the
specifics of the local systems and technologies. However, this is unavoidable with the struc-
ture of a single phone number for the support office.
Most of the staff interviewed expressed the desire for knowing their supporter personally.
The reasons mentioned for this were e.g. that it made communication easier, because they
could continue to build on an understanding that was already established. Another reason
was that the supporters generally need a certain amount of knowledge about the clinical
practice in order for them to help resolve the technical problems.
Bio-analyst and local IS-supporter: “I think it is really nice to have a specific person to
contact. At one point, they dropped that. That was a shame. In any case, it is nice for
us to have a regular contact because you might have talked with them about something
before. I could imagine that it would be an improvement if somebody visited the ward on
his or her own accord once in a while. Maybe once every third week, at a regular interval.
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Then they could ask: ’What problems do you have?” (Interview 23/6 2008, Bio-analyst and
supporter on Labka, Aalborg Hospital)
The continuity of support is here highlighted as important. This is the case both because the
supporter gets better knowledge of the local situation and because the discussion of specific
problems can be continued instead of starting over again every time there is a new IT-related
problem. In the current situation, problems are fixed as they emerge. This is an area that
could be improved, according to the hospital staff, supporters and the IT-manager. Proactive
support, where the supporter visits the hospital department to ask if there are any problems,
is mentioned as a possible improvement of the current practices.
Nurse: “We have had a couple of different IT-supporters. It seems to me that it’s the kind
of job you have for a while and then you move on to other jobs at the hospital. And that’s
okay. You learn to understand things that way. Of course the best thing for us is that it
is someone who knows us. But that usually doesn’t take that long. They are surprisingly
quick at that. They are really good at that. When you have a regular contact they are also
much faster at getting back to you. They will call me up and say such and such (. . . ) I
would prefer that I got a response on the tasks, I report. Just a mail or something saying,
’It’s solved now.” (Interview 4/7 2008, Nurse, Thisted Hospital)
Even though there were many changes in the support staff, the relationship to the supporters
was build rather quickly. The contact-person was perceived as an asset, because they were
not only aware of local practices and problems, but also because the feedback process im-
proved when problems were reported. The more closely tied relationship between hospital
and IT-department can as expressed in this example, create new or improved forms of inter-
actions.
Getting in contact with supporters that know the specialized systems on some hospitals
can be a problem for the users. For instance, at Thisted Hospital they use their own EHR
system. A nurse explains:
Nurse: “It works really well when we can get hold of those who knows about the IT at
our place. (. . . ) We have some applications which nobody else has and we sometimes
experience that when we can’t get hold of them and have to call the region then they don’t
know enough about it.” (Interview 4/7 2008, Nurse, Thisted Hospital)
This problem is also present for the clinicians using another EHR only implemented at Fred-
erikshavn hospital and two departments at Hjørring and Aalborg Hospital. The different
systems at the hospitals, makes it difficult to provide specialized support around the clock
through the service desk. This is a key argument for standardization. The plan for EHR is to
have the system ’Clinical Suite’ on all hospitals, but this is a long process and the new sys-
tem does not yet support the clinical note functions that the other EHR systems provide. The
problem of different local IT-infrastructures will, however, not be solved with a shared EHR.
The systems and local practices will still differ to a degree where the centralized supporter
will not always be able to help with the local problems.
The users interviewed were generally satisfied with the service they received, nevertheless
they mentioned some problems and challenges. The reason for the general satisfaction might
stem from the fact that the users chosen for interviews were recommended to me by the
supporters. This poses a bias for generalization. Nevertheless, the problems and challenges
mentioned paint a picture consistent with the observations of the study. The main problems
and challenges mentioned were:
1. Problematic communication with supporters
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2. Insufficient number of local supporters
3. Lack of relevant updates to all involved parties when a task was solved
4. Getting support for more complex or specialized tasks
The everyday work practice of the clinicians can generally be characterized by their need to
be mobile and it is structured around the face-to-face communication between clinicians,
patients and other staff. The mobility of the work implies that the majority of the clinicians
seldom has their own workspace, but instead shares computers and other office related tools
among the staff of the wards. The distribution of work is done on daily and weekly meetings.
Most of the critical information is documented in writing, but is supplemented and passed
on to others in speech. Technical problems are often passed on to medical secretaries or
head nurses because solving these problems require a break in the workflow. This is also the
reason why some technical problems are just left as they are and temporary shortcuts are
implemented.
In order for the supporter to communicate efficiently with the clinicians, they need to
somehow fit in with the normal work practice. It can be argued, that this is done best by
fitting in with the way clinicians generally communicate, that is face to face and in an ongo-
ing manner. The fact that clinicians often let medical secretaries or leading nurses pass on
their technical problems is likely to lead to misrepresentations of the problems or the omis-
sion of certain details that will complicate the solutions of the problems. All in all this view
on the daily practices shows that the possibility to have face-to-face communication with a
local supporter would be preferable in order to solve technical problems efficiently. To have
a competent person with knowledge and awareness of the local setting fix the problems is
likely to help satisfy the users and secure the IT-infrastructures.
4.4 Reflection: Centralization versus Decentralization and
Process versus Practice-based Models of Support
The problem of centralization versus decentralizations has been addressed in different stud-
ies (Gerace et al., 2007; Blanco and White, 2006; Krob, 2006; Cummings, 2002; Cunningham
et al., 2001). There does not seem to be a simple solution on how to provide the most effective
and efficient support on a general level. Instead, it seems that the support structures need
to be fitted to the organizational structure, practices and needs. Though the organizational
model used for managing the support of IT in the hospitals of the North Denmark Region
is focused on centralization, there are a number of reasons why this can lead to difficulties.
In the field-study, it was evident that the local IT-supporters are not just local technicians.
Their work is also composed of taking tasks ’on the fly’ and engaging in and inquiring about
problems that they are or become aware of. In this way, their practical work procedures do
not fit the model. The supporters can be considered both IT-professionals solving technical
problems and tasks takers, who takes and solves tasks as they emerge, as well as communi-
cators and consultants who engage in the work practice of the health care staff. They take
part in a multitude of tasks with the use of a multitude of tools represented in table 4.2 on the
following page.
As described by Julian E. Orr (1990) the technical support task is not just about solving
technical problems, as technical supporters are actually also repairing and maintaining a so-
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Table 4.2: Complexity of roles, tasks, knowledge and tools of the local IT-supporter.
Roles, Tasks and Knowledge Tools
Fixing technical problems Task management system
Teaching use of technologies and soft-
ware
Local self-manufactured management
systems
Counseling on setup of workstations Programs for remote access and auto-
matic installation of software
Maintenance Mobile phone
Project participation Computer with multiple screens
Communication and personality Servers and switches
Planning and organizing (management) Wires and cables
Organization and local knowledge
cial setting. According to Orr, support is often seen as the diagnostic, repair and maintenance
of technological artifacts. However, this is actually not the whole picture, as he points out:
"[...] machine problems may actually be problems in the social relationship between cos-
tumer and machine, and large parts of service work might better be described as the repair
and maintenance of social settings." (Orr, 1990)
The technician can be considered a mediator or someone engaged in the reconfiguration and
repair of the relation between the user and the machine. This approach focuses on the fact
that being an IT-supporter is also being concerned with social relations and consulting the
costumer or user on the interaction with technology. This seems to fit the picture of support
in hospitals as described in this chapter.
Another approach to drawing the more complex picture of local support work perceives the
support activities as a form of local design (Kanstrup, 2005; Kanstrup and Bertelsen, 2006).
This concept of local design points toward the constructive features of doing support work.
The constructive features of the local support work can be said to help to design the relation
between costumers or users and technology in order to secure that it "[...] works for people in
a context of values and needs, to produce quality results and satisfying experience" (Winograd,
1988). Kanstrup and Bertelsen (2006) argues that the local supporters are:
"[...] domain experts with enough computer knowledge to be able to install, maintain,
support, etc., hardware and software in the organization. And they are capable of sup-
porting and teaching other members in the organization with regards to the use of soft-
ware applications in an efficient way because they take their point of departure in ’the
system, the users, and the context all together’." (Kanstrup and Bertelsen, 2006)
This perspective contributes to an understanding of the importance of a variety of compe-
tencies and of having local knowledge alongside the technical in order to provide qualified
support. As described by Kanstrup (2005) the supporters are also designing the workplace.
This was also supported by the empirical study. In the study, a multitude of roles, skills and
forms of knowledge emerged as part of the everyday work of the supporter.
In this chapter, it was argued that the local supporters, with the various skills, roles and
tools at their disposal are needed in order to keep the IT infrastructure of the hospitals in
working order. They do not only fix technical problems, but act as maintainers and designers
of the interactions with and around the many technological products in hospitals today.
Some concerns were introduced about the use of relatively stylized frameworks or models
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of IT-support like ITIL and of the focus on centralization as a means of lowering costs. The
complexity of the job can be forgotten or the significance of the local circumstances of the
job can be overlooked and neglected by the top-level managers. As mentioned, in the case of
North Denmark Region efforts to centralize were made where the local supporters were re-
moved from the local setting. This was reversed due to protests from the staff of the hospitals
in the region. We should understand their protests, as argued in this chapter, as based on the
fact that the supporter is not just solving technical problems, but is also an integrated part
of making the work with and around IT systems seamless. The local supporters with their
specific multitude of roles, knowledge and tools are an important part of securing this re-
pair, maintenance and design of the social setting of users and technologies. The work done
by the local IT-supporters cannot be centralized because of the complexity of competencies
and tasks needed to keep the IT infrastructure running smoothly.
The contribution of this chapter to the field of health informatics is an attempt to empha-
size the following:
1. The complexity of local support work.
2. The need for not only technical skills, but for skills oriented towards people and orga-
nization.
3. The problems of a one-sided focus on and desire for centralization.
4. The need for local supporters with local knowledge and proactive means as a key ele-
ment in aiding with problems reaching far into the effectiveness of the daily work prac-
tices of the health care staff.
On the basis of this analysis, it is recommend that we take a caution towards using general
models or seek centralization in relation to support of IT in hospitals. It is recommended that
we use models or frameworks that emphasize the close-knitted working relationship between
supporters and users as not only a valuable local resource, but also an essential part of having
and using ITS at all. The discussion of appropriate frameworks and models for ITS support
will be discussed further in chapter 7.

5 Information Systems Support in the
North Denmark Region
“You could say that if they’re standing out there and something is not working, then it puts
a stop to everything. [Support] has to be immediate.“ (Interview 26/11 2009, Managing
Theriak Supporter, IT-department, Aalborg)
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Key points of this chapter:
• The teams at the Customer Relations Office, who support and man-
age core systems for the hospitals of the region, have many different
roles and need a broad range of competencies in order to provide
quality service of system maintenance and support.
• The IT-professionals at the Customer Relations Office manage the
tasks of IS-support and IS-management that are both essential to
the ongoing development of information systems and work practices
in the hospitals.
• It can be argued that the best way to secure the optimal integration of
information system infrastructures in hospitals is by increased focus
on the importance of learning, redesign and local support
When information systems are implemented in hospitals and the daily work practices set
in, the challenges of continuous support emerge. These do not only include the technical
IT-infrastructures, but to an equal extent also the IS-infrastructures, which is to say the sup-
port of use practices and ongoing fitting of the systems to work practices. In this chapter
IS-support practices are described with the purpose of generating a more detailed under-
standing of them. The focus is both on the general structure of the work practices and specific
examples of the different work tasks based on examples primarily from support in relation to
Theriak, the system for medicine management. In the conclusion, aspects of systems and
organizational redesign are brought to the foreground to specify an underdeveloped aspect
of the challenges of IS-support in hospitals in the North Denmark Region.
5.1 The Organization of IS-Support
In the North Denmark Region the office generally responsible for IS-support service is called
the Customer Relations Office, though support of systems like PACS (the image system) and
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Labka (the lab result system) are organizationally placed in other departments. The Customer
Relations Office is responsible for support of use, maintenance and further development of
the core systems at the hospitals. The Customer Relations Office is a very busy workplace,
with many different tasks and relations to manage, meetings to go to and contacts to com-
municate with. The office is organized with a head manager and a range of small teams of
two to five people in charge of the different systems or clusters of related systems. There were
22 employed at the office in 2009 when the main part of the field study was conducted.
As mentioned in the introduction the difference between IT- and IS-support lies in their
main focus - on hardware and software respectively. The reason for describing both is to
enable highlighting their equal importance in relation to sustaining and developing the ITS-
infrastructures of the hospital. As was the case with the IT-Support Office, the boundaries
of the work tasks of the Customer Relations Office are not clear cut, and they are under
continuous negotiation between the regional management, the IT-department, the hospitals
and their departments as well as the users of the information technology and systems. The
boundaries of the work tasks might even be considered more fuzzy than at the IT-support
Office, e.g. in relation to the structure of local support described below.
The structure of the IS-support work is comparable to that of the IT-support Office. It
is based on the multi-level support structure consisting of a service desk as front-end sup-
port, skilled back-end support and finally specialist support and vendors (see figure 4.1 on
page 74). A centralization of the service desk which is shared with the IT-support Office was
implemented in 2010 in accordance with the concept of ’single point of contact’ and low tech-
nical skill model described in chapter 3. This, however, happened after the field study and will
not be described further here. The way the multi-level support model was structured in 2009
is represented in figure 5.1 on the facing page. The users call the service desk or send them an
e-mail when they have a problem or a question. The calls and mails are either solved directly
by one of the two supporters at the service desk, but if it is a more specialized question or
request the call is redirected to the appropriate team in relation to the specific systems that
the problems are related to, by redirecting the calls if acute or if non-acute entered into the
problem handling system (the same system as described for IT-support). If more specialist
support is needed, the request is send on to specialists inside the organization, e.g. the Server
and Network Office, or the IT-support Office if it is a technical problem, or the vendors of the
systems if it is a system problem. In addition to this kind of support, the Customer Relations
Office also organizes a range of other support activities. These are courses in the use of the
systems, providing guides for the systems and for executing changes to the systems and in
organizing the super-users or expert-users in the hospital departments.
Like the IT-support Office, the supporters have other roles and tasks besides direct support.
This, however, is a much larger part of the IS-supporters’ work. These tasks are related to the
management and further development of the information systems. These support tasks con-
sist of, e.g. organizing system development meetings with key stakeholders of the systems to
discuss change requests, to arrange tests and establish contact with the vendor. Both the sup-
port tasks related to the use of the systems and the management of the systems are described
further below.
In the period after the structural reform in 2007, the Customer Relations Office underwent
major changes. Almost all of the staff was replaced during the first year after the reform leav-
ing huge challenges in the form of knowledge gaps and transfer as well as educational tasks
for integrating new staff in the office. The new employees were mainly medical secretaries
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Figure 5.1: Multi-level support in the Customer Relations Office in the North Denmark Region, 2008.
and nurses with sparse knowledge about the fundamentals of IS-support and management
but with a significant interest in the subject and insight into the core practices of the organi-
zation.
During the months when the field study at the Customer Relations Office was conducted,
the whole office attended an IT-course (from September to November 2009). The course was
arranged because of the huge turnover of employees in the office. The themes taught on the
course were a wide variety of subjects related to the understanding of systems design, imple-
mentation, operations and maintenance in an organization. In order to secure an adequate
level of service during the period of the course, supporters from different teams went to the
course in turns. It was a hectic period as the supporters had to carry out their daily tasks and
at the same time participate in an intensive course where they were away from the job two
days a week.
Th course provided insights into many areas of managing information systems. One as-
pect was especially highlighted by a supporter, namely the understanding of the complexity
of systems development:
Supporter 1: "One of the interesting themes was about specification of demands and test-
ing. You think ’it can’t be that hard’. [...] But now I see that you have to make specifications
for everything. You think that it is a matter of course that others know what it is [yo want
to have fixed], but it has to be explained in detail in order to get what you want. There is
of course a difference between [the perspective of] programmers, vendors and the ones that
order the systems." (Interview 26/11 2009, Theriak Supporter, IT-department, Aalborg)
The specifications of demands and communication with programmers and vendors are an
important issue and a challenge for the supporters. These and considerations on involve-
ment of users will be considered further below.
Learning is not just relevant when becoming an IS-supporter, it is an important part of be-
ing an ITS-professional. Information technology and systems are rapidly developing and the
supporters must keep up to speed with this development (Gallivan et al., 2004). But this is not
only the case for ITS-professionals. The users of the information technology and systems are
also part of this rapid development and this is an important part of why ITS-support will con-
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tinuously have an important or even central role in the hospitals where almost all practices
are becoming increasingly dependent on information technology and systems.
The staff of the Customer Relations Office are both generalist and specialists. They are gen-
eralists in so far as most have a background within health care instead of a technical back-
ground. They come from different parts of the health care system, but most of them have a
background as a medical secretary or nurse. The emphasis is on knowing the medical prac-
tice and the technical skills are provided through courses or along the way. It is not just the
technical skills that are new to the supporters with a background as nurse or medical secre-
tary. The work practice can also be a challenge for some. A supporter describes the difference
in work practice between her previous clinical work as a nurse and the work as supporter at
the Customer Relations Office:
Supporter: "When I was a nurse you could almost always just put off whatever you were
doing and spend 10 minutes on something else. [At the IT-department] there are a lot
of tasks that have to be done right away." (Interview 26/11 2009, Theriak Supporter, IT-
department, Aalborg)
There is a big difference between being a nurse at a bed ward where you care for patients,
assist physicians doing their rounds, administer medicine etc. and working as a supporter
where you handle vendor contacts, carry out systems tests, arrange meetings, and last but not
least provide support and fix problems encountered by hospital staff. The difference does not
solely lie in the fact that the work is more structured at the Customer Relations Office. The dif-
ferences are manifested in the work practices. The work practices of nurses are generally mo-
bile, as they are moving between patients, and flexible in the sense that they prioritize tasks
that can be shifted and reordered on the spot. As a supporter, however, the tasks are more
static as they sit in front of a computer doing support tasks, participate in meetings or teach-
ing systems use to the hospital staff. At the same time phone support cannot be postponed
and the meetings and lectures both have to be arranged and carried out at specific times.
The work practices influence the way the supporters think. Understanding clinical practices
can be hard when they are fundamentally different from what the supporter encounters ev-
ery day. Even though the supporters generally have a background in clinical practice, the
specifics and details of their former work practices are gradually outdated or forgotten in the
new work settings.
5.1.1 Teams and Systems at the Customer Relations Office
The Customer Relations Office is as mentioned divided into teams covering the major sys-
tems of the hospitals. Table 5.1 on the next page lists the seven support teams and the sys-
tems that they manage and support. The systems are described below to provide a picture of
the general systems used and supported in the hospitals.
The Patient Administration Teams and Systems
A central system at all hospitals in the North Denmark Region is the patient administration
system. There are three patient administration systems in use in the North Denmark Region,
namely S-PAS (Somatic Patient Administrative System), Web-PAS (The Web interface to the
Patient Administrative system) and P-PAS (The Psychiatric Patient Administrative system).
The first two are supported by the PAS team and the last by the P-PAS team. I will focus on
describing the systems that are hospital related and therefore leave out P-PAS.
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Table 5.1: The different IS-support teams, the number of team members and a short description of
the systems.
Team Number of
supporters
Description
PAS Team 5 S-PAS (The Patient Administrative system)
WebPAS (Electronic internal references and rehabilitation plans)
P-PAS Team 3 P-PAS (The Psychiatric Patient Administrative system)
Theriak Team 2 Theriak (CPOE system used for prescribing medicine)
Booking
Team
2 Booking (General booking)
OP-booking and Mini OP (Surgery booking)
EasyViz Team 2 EasyViz (Image viewer)
The RIS (X-ray Information System)
Mamma-screening
E-Team 3 E-journal (National access to patient information)
SEI (Electronic registration of death certificates)
SOR (National information and address book)
Weblook (Electronic messages between the hospitals, primary care and
municipalities)
Data Team 5 KonceRN (Statistics for management)
Data WareHouse (Data from KonceRN)
S-PAS is used within somatic healthcare and is composed of a range of sub-systems related
to the regions registration of activities in the hospitals and sectors as well as communication
to the primary care sector/physicians. All sub-systems have the functionality to write letters
of admission, discharge letters, etc. There are about 11.700 active users of the system. Web-
PAS is a web based application providing integration with PAS via a graphical user interface.
Web-PAS is used for writing electronic internal referrals and rehabilitation plans.
At the moment the PAS team is working on developing electronic internal referrals. An
internal referral is a request for medical examinations at another hospital department. A
request contains name of the patient, CPR number, wishes for the examination, motivation
for the examination, information of the urgency of the request as well as information on the
condition of the patient – if she is lying, sitting or walking. At the moment these requests are
sent internally on a green A5 paper form. There are also forms for rehabilitation plans for
the patients that are sent to the municipalities. Most are on paper while some in Aalborg,
Brønderslev, Rebild and Jammerbugt municipalities are done electronically.
The Booking Team and Systems
The booking team manages the core booking system and the two surgical booking systems
used in the hospitals. ’Booking’ is the core system used by nearly all ambulatories and day
care units in the North Denmark Region and it also used for booking patients appointments
at the hospitals. There are approximately a total of 4000 users of the Booking system. OP-
booking is used for surgery at Frederikshavn Hospital and Urology and Gynecology OP at Aal-
borg Hospital. Mini OP has just been implemented at the Gynecology department at Hjørring
Hospital.
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The Theriak Team and System
The Theriak team manages the CPOE (Computerized Physician Order Entry) system called
Theriak of the North Denmark Region. It is used for prescribing and administering medicine.
The system is used for the administration and documentation of medicine. There are approx-
imately a total of 5000 users of Theriak. Theriak is not used at the outpatient or ambulatory
care clinics, where they write medication requests directly in the patient record. This system
and the related IS-support work will be used as the main example and it is described in more
detail throughout this chapter.
The EasyViz Team and Systems
The EasyViz team manages the EasyViz (Image viewer and information system) and the RIS
(Radiology Information System). In addition, four people from the Network and Server Sup-
ports Office support PACS (Picture Archiving and Communication System), a system that is a
central part and integrated with both RIS and EasyViz.
The EasyViz team also supports Mamma-screening and user related problems that affect
the integration between EasyViz, PAS and Booking. EasyViz is used in all radiology depart-
ments in the North Denmark Region, and recently also the Nuclear-medicine Department
at Aalborg Hospital. All hospital and psychiatric wards in the North Denmark Region have
access to images and descriptions of these through EasyViz. There are approximately a total
of 5100 users with access to EasyViz, including users only having access to PACS and users
with access to both RIS and PACS. This system and the related ITS-support work are used as
example of the ongoing development and integration issues in this chapter.
The E-Team and Data Team and Systems
The E-team manages a range of systems, but mainly the E-journal. The E-journal system
provides access to patient information for physicians in all Danish regions. Hospital physi-
cians access the information through S-PAS. Citizens can access the information through the
health care portal www.sundhed.dk. The team also manages the SEI (The Ministry of Health
electronic registration system) which is used for electronic registration of death certificates
and use of force, SOR (The Ministry of Health organizational registry) which is an electronic
information and address book for health care organizations in Denmark, as well as Web-look
which is a system used for supervision of electronic messages between the hospitals, pri-
mary care and municipalities. Primary care practices in the North Denmark Region use it for
electronic requisition of lab results from the Clinical Biochemical, Pathological and Microbi-
ological departments.
The Data-team manages the KonceRN and Data WareHouse systems. KonceRN Info is an
online reporting system. It contains statistics for management information. In the future it is
planned that the system should also be able to handle clinical data. The Region’s new shared
Data WareHouse contains the data from KonceRN. The team also reports to the health care
authorities as well as support of clinicians in relation to making specialized reporting and
statistics.
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Other Applications and Support Structures in the Hospital
The Customer Relations Office only supports some of the systems used in the hospitals of
the North Denmark Region. Many other information systems are in use. As mentioned, the
IT-support manager estimated that around 150 known systems are in use at Aalborg hospital
alone. In addition to these there are also a range of systems unknown to the IT-department
that have been installed locally by clinicians, especially physicians. The range of systems
supported by the Customer Relations Office is generally the core systems used in the region.
Smaller systems are supported locally as is the case with e.g. the Online Patient Book de-
veloped for online communication between clinicians and patients at the Oncology Depart-
ment and the Cyber-Board, a patient administration system used instead of whiteboards at
the bed-wards of the Medical Center in Aalborg. This latter system is described further in
the following chapter. Some larger systems lie outside the scope of the Customer Relations
Office. As mentioned the PACS part of the radiology system is managed from the Server and
Network Office and another even larger system, the lab result system Labka, is managed by
the Biomedical Department in Aalborg.
Another major system under development for hospitals in the North Denmark Region is
the medical EHR system, Clinical Suite. It is a viewer of clinical data from the major systems
of the hospital (PAS, Theriak, EasyViz, and Booking) providing one shared view on patient
data. Clinical Suite has been under development since 2006 but is still not fully implemented
in the Region (Høstgaard, 2009). Clinical Suite is still in the implementation phase and is
therefore not yet a part of the Customer Relations Office. When it is fully implemented it
will be handed over to the Customer Relations Office and become a part of their support
structure.
The support structure has been reconsidered in relation to the implementation of Clini-
cal Suite because it poses the possibility of combining support of more systems collectedly.
During the three year study of support in the North Denmark Region a new support struc-
ture including more levels and local support has been developed and negotiated. The local
support structure will be described further in a later section of this chapter.
5.2 The IS-Support Work Practices
In the following, three elements of IS-support are explored. These are service desk, remote
support and teaching, and super-user support organization.
5.2.1 Service Desk Support
The supporters at the service desk are like the supporters at the IT-support Office only spend-
ing approximately one day a week on providing direct front desk support. Most of their time
is spent on more specialized support tasks related to the maintenance, operations and man-
agement of specific hospital information systems. According to the supporters they receive
between 30-50 calls daily. In addition to these the service desk receives 10-20 e-mails pr. day
with support related questions.
The Customer Relations Office provides service desk support service around the clock. The
night support is sparse and consists mostly of emergency calls. During the daytime, support
specialists for each system are available, while support during the night consists of the reg-
ular staff from the office in rotation. This means that specialized help might not be readily
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available on all systems during the night. The time after the summer holidays is particularly
busy. People have frequently forgotten how to use the systems and their passwords. As a sup-
porter says: "In three weeks a lot can be forgotten". Continuous use is an important factor in
learning processes.
What kind of support is available is a matter of negotiation and budget. The need for sup-
port around the clock has been discussed at the IT-department as it is a very expensive solu-
tion. But as the following quote illustrates it is also essential:
“One of the first times I was manning the phone they called from an operation room. They
had a sedated patient and they couldn’t get any X-ray machine to work ...” (Interview
26/11 2009, Theriak Supporter, IT- department, Aalborg)
The quote clearly shows that lives or at the very least valuable time for a great deal of staff is at
stake if support cannot be provided right away. This is one of the factors that makes support
of hospital systems different from many other sectors.
When the observations and interviews were made at the Customer Relations Office in the
end of 2009 the service desk was still separated from the service desk of the IT-Support Office.
To the IS-supporters, the service desk task can seem tedious as it demands knowledge of
other systems and as it is sometimes related to trivial or repetitive tasks. Two supporters on
the Theriak system express this in the following:
Supporter 2: “Front-end support. I don’t want to sit there. I’d rather go back to being a
medical secretary. [In front support] it pours in with calls and that is the only thing they
do. There are about 200 calls a day, I guess” (Interview 26/11 2009, Theriak Supporter,
IT-department, Aalborg)
Supporter 1: “[The ideal structure for support] is as a matter of fact one where I could
just take care of Theriak, where I didn’t have to bother with the other systems.” (Interview
26/11 2009, Managing Theriak Supporter, IT-department, Aalborg)
As mentioned, one centralized service desk for the IT-department has been made which is
supposed to answer all incoming calls. This poses new challenges of sharing knowledge
and standardizing support calls. One way of sharing knowledge and securing against loss
of knowledge when employees move on to other jobs is a knowledge management system. In
the IT-Departments, this is the wiki mentioned in the previous chapter. It is an internal tool
for sharing knowledge within the IT-department which makes the IT-professionals knowl-
edge explicit.
The Customer Relations Office wiki page includes news on the systems and also reports on
major problems or breakdowns. Meetings of the teams are listed and there are links related
to the different systems. In figure 5.2 on the facing page a screen shot of the wiki page for the
system EasyViz shows the elements of such a page. The page provides information or guides
on the most general support tasks related to the system. Furthermore, a FAQ (’frequently
asked questions’) provides more examples and guides to general problems of the system.
The wiki is a way to share knowledge both in relation to the service desk but also in relation
to securing that key aspects of the supporters’ knowledge of the systems become explicit.
As mentioned in the previous chapter this is a central part of being able to share knowledge
and it makes otherwise tacit knowledge more readily available to others in the organization,
which is essential for a low skilled service desk.
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5.2.2 Remote Support
Support tasks are generally handled remotely either by solving the problem with the system
directly or by using a remote access application (like the one used at the IT-support Office)
which allows the user to see how the problem in question is solved and learn from the sup-
porter on their own screen. When a problem is handled by the relevant supporter without
the involvement of the user, he or she is subsequently contacted either by mail or phone to
confirm that the problem has been solved to their satisfaction. The following is an example
of the merits of remote access support as experienced by a physician:
Physician: “I got assistance from support to make this death certificate which has taken
two and a half months. I really needed it in that period. And that’s fine.”
Interviewer: “So you called them?”
Physician: “Yeah, and I told them which computer I was sitting at and then they took over.
’ You just need to go in there.”’
Interviewer: “So you could see what they were doing?”
Physician: “Yeah.”
The users got immediate support and learned how to use the system by being shown what
to do on the screen. This method of support is described as a significant improvement to
normal support by both users and supporters. It is better both because it is easier than getting
things explained on the phone and it also gets problems solved more efficiently because an
understanding of the problem can be reached faster and at a deeper level.
Communication Challenges
The learning potential of remote support is high, but the distance between the supporter and
the local work practice can still make a deeper understanding of the problems of the user
difficult. A supporter describes the problem of understanding what the exact problem is for
the user:
“It is of course a problem if you can’t understand what they’re talking about. If a secretary
is sitting somewhere and is working with a certain system each day, then it seems pretty
obvious when they call us and say, ’I can’t do this or that.’ It seems silly that I don’t under-
stand it. It’s a little annoying. Then we can watch their screen and that can be a good thing
to do right away to see what they are doing, if something is a bit hard to understand. Then
you don’t have to ask a lot of stupid questions.”
When users explain a problem it is in relation to their work practice, and what they are having
problems with in relation to their own work process, not necessarily in relation to the func-
tions of the system or in terms the supporter is familiar with. The remote access system is in
this sense both an asset for the supporter and the user in gaining a shared understanding of
a problem. The communication can still be a problem e.g. when encountering an unreason-
able or frustrated user. A supporter gives an example of this kind of situation:
“[...] he kept on saying something like, ’But, it’s not working! It makes no sense! But that
makes no sense!’ Each time I was about to say something he said, ’It makes no sense!’ In
the end I had to say: ’You are going to have to let me speak!’ and then he went quiet. And
finally I managed to explain to him how things were connected. Then he also realized that
there was a reason why things were like that.”
In this case, the supporter met the call with understanding, but it still reflects some of the
frustrations of not being able to figure out the use of information systems. Most of the time,
the users have a friendly attitude towards the supporters. According to the supporters there
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are seldom examples of miscommunication and misunderstandings. But there are also grotesque
cases like an instance, where a user said outright that “I want to report the system as an er-
ror”1. Nonetheless, it is important for the supporters to listen to the users as they can often
have valid points in their complaints.
User Competence
Another problem that can frustrate the supporters is the level of competence in the use of
information technology and systems of the users:
“Some calls are made due to the fact that the person with the problem is not competent to
do what they ought to be able to do or they have made the system freeze up.” (Interview
26/11 2009, Theriak Supporter, IT- department, Aalborg)
This problem can seem as a problem with the users, but most incompetence can more cor-
rectly be ascribed to the level and form of training received by the user or structural problems
in the systems. If the user is not competent in the use of information technology and systems,
it may be traced back to a lack of training or problems in the system instead of being ascribed
as a problem with the user. This problem is highlighted further in relation to the super-user
organization below.
Handing over Problems
A repeated challenge for supporters also mentioned in the previous chapter, is that the prob-
lems are handed over to another person who then calls in to report and get it solved. This
causes problems in identifying the problems and solving them correctly or to the users’ sat-
isfaction. Two examples of this kind of situation are described here:
“Sometimes someone calls us and says, ’I have been asked to call you because of this or
that,’ and when you try to ask for some details they don’t know anything because they are
calling on behalf of someone else. So it is much better if the physician herself calls us
instead of asking the secretary to do so. [...] It happens frequently that somebody calls us
and says, ’The physician says this and that’ and sometimes you are able to solve it from
that, but other times when you ask a question they have to get back to you. Sometimes I
have asked them to have the physician call me back instead. That would be much easier.
But it can drag out a bit sometimes. They definitely need to make sure that they provide
all the information about the problems, if they want somebody else to tell us about it.”
(Interview 26/11 2009, Managing Theriak Supporter, IT- department, Aalborg)
The fact that problems are being handed over to others is a recurrent problem which is related
to culture of traditional work practices in the health care system, where a part of clinical prac-
tice for physicians is to hand over tasks to nurses or medical secretaries. It is not very likely
that such practices in hospitals can be changed easily. Challenges of this kind are a part of
the support work because users are embedded in certain work practices and habits that make
sense from their perspective, even if it does not always make sense from the perspective of the
supporters. However, the culture can be influenced by information and heightened aware-
ness of challenges related to information technology and systems at the hospital department
level. This will be discussed further in the upcoming section on super-user structures and
in chapter 7 on ITS-stewarding. Such structures, it is argued, can make the communication
between the users and the IT-department easier and more effective.
1In Danish: ’Jeg vil gerne fejlmelde systemet’.
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Systems Breakdowns
One of the most challenging situations for the supporters to handle is when systems break
down. Break downs entail a massive burden on the service desk phone lines and gives acute
tasks of finding and fixing the problems for the involved systems teams. System breakdowns
can happen for many reasons both related to hardware and software. Some system break-
downs occur because of an update or in situations where tests are carried out. A supporter
describes the reason for a breakdown of CPOE and the effects on her and the organization:
Supporter: “We had a long period where we had system failures once a week. It was terri-
ble. It was right when I had been employed. I almost considered if I should go back.[...] It
was upgraded to a certain version and there wasn’t enough space on the server it used so
we had to buy a SQL-something. That was pretty expensive, it cost several hundred thou-
sand. I think it was about 400.000. To get that in place and locate the problems took a
while. [People were frustrated and called all the time.] It was horrible to work here. [...]
You know that there are human lives at stake somewhere. That is really . . . Well, that is
taken to the extreme but it could happen.” (Interview 26/11 2009, Theriak Supporter, IT-
department, Aalborg)
Breakdowns are serious and do not only have economic consequences, like wasting the hos-
pital staff’s time - lives are potentially also at stake. Avoiding breakdowns is therefore a top
priority and measures like only making updates of one system at a time in what is called
’service windows’ that are planned once a month is a way to isolate and locate the origin of
a problem. Breakdowns, however, cannot be avoided completely. When systems do break
down, emergency procedures are established where paper records and sheets are printed
and practices are reverted to older versions. A supporter explains how this is handled on
their side:
Supporter: “[...] it was a day where everything had crashed and we were calling all the de-
partments to ask if they could print emergency journals. I think they handled it pretty well
because that must have been quite stressful [...] In Theriak we have an emergency journal
one can print if needed. Every other hour a copy of all the medical journals are made so
they are available to print if the systems fail. Then they are available on the C-drive so they
don’t have to access the network if that has failed. So there is a special dedicated machine
at every department which is for emergencies and they may never be switched off. If they
are switched off, then a spy-mail is sent to [the supporters] from the technical department
and it mentions that this PC with this number on this department has been turned off. We
receive a mail when it has been turned off for three hours and for six hours and so on. Then
we call them and say, ’You can’t turn off your machine.’ ’Oh, right’ and then they turn it on
again. But they can use it to print emergency journals and I think they are updated every
other hour during the day, and a new copy is made. So you can always print it and then
you must document everything by hand until the systems are up again and then you must
register everything. That’s how it is currently.” (Interview 26/11 2009, Theriak Supporter,
IT- department, Aalborg)
The emergency procedures are in place, but there are still challenges of making sure the hos-
pital work practices can continue. One challenge is that the data gathered on paper during
breakdowns need to be entered into the systems later on, which is a time consuming process.
Another challenge is that reverting to paper and ’old’ practices, as they were before the intro-
duction of information systems, can prove difficult to new and young personnel that are not
familiar with these processes.
Securing that breakdowns do not have fatal consequences is, as seen above, handled in
different ways. There are both preventive measures such as only updating one system at any
given time, so problems can be identified faster, there are systems for securing that the data
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will be available if the systems breakdown and there are procedures for when breakdowns do
happen. There are, however, room for improvements as will be pointed out below.
Teaching the use of Information Systems
We saw earlier that teaching is part of the work at the IT-support Office, likewise teaching is
part of or implicit in the work tasks of the Customer Relations Office. However, teaching tasks
are more explicit in relations to IS-support where arranging courses in the use of the systems
is part of the work tasks. This is not always a simple task. Teaching courses on the use of
information systems is as described by an IS-supporter a complex task. When teaching a var-
ied group of hospital staff, it is hard to relate the functions of the system to their specific work
practices, because the systems are used in widely different ways by different hospital staff and
departments (Interview 26/11 2009, Theriak Supporter, IT- department, Aalborg). The prob-
lem with general courses is that they are not specific enough in relation to the specialized
and varied hospital practices. The staff does not see the direct application to their local use of
the systems and therefore often does not attend (Interview 14/10 2009, Customer Relations
Manager, IT- department, Aalborg). Information that is not directly related to work processes
is quickly forgotten. Making sure the hospital staff understands and finds the structural is-
sues of information technology and systems important and making sure the information is
directly linked to local practices could increase the outcome of courses, but would demand
that the personnel at the course has similar work practices. A possible solution would be to
use more context dependent and local learning initiatives. Other means of teaching the use of
information systems are, e.g. e-learning and guides, but these also take a general approach
to the systems’ functions. A different approach also needs to be taken to different kinds of
personnel to secure all-round knowledge of the systems. An effective approach might be to
do introductions at the department level, but the supporters simply do not have time for this
alongside all the other tasks of support and systems management. This can lead to less than
optimal learning processes as expressed by the IT-support manager:
IT-support Manager: “It is a problem for the hospitals that the nurses and physicians do
not have time for education in the use of the systems. This entails that the use is sparse
or error-prone. When a new nurse is hired the new one is trained by colleagues. This is a
problem if the person teaching has an incorrect use of the systems or has sparse knowledge
about them.” (Meeting, 25/3 2008, Aalborg University)
In learning related to work, it is essential that there is a clear and direct relation to the work
practices in order to secure optimal learning conditions in a busy workplace. It is problem-
atic, if the relation between what is learned and the work practice is unclear. What is most
important to the users is what has direct implications for them in relation to understanding
their own work practice, while a thing like learning about abstract functions in the system for
which they do not see any application in their work seems irrelevant to them. This is also
a key point in the general model for teaching used in the North Denmark Region, namely a
model developed by Herskin (2007). The above quote, however, highlights that teaching the
use of systems can still be problematic. As we shall see in the next chapter, this may be be-
cause of the varied work practices at the hospital making it hard to have direct connections
between local practices and teaching the functions of the systems.
The Challenges of Remote Support and Teaching
In the above section, the support activities and tasks have been described and analyzed. A
range of the challenges of support work emerged, such as:
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• Understanding the exact problems of the users
• Unreasonable or frustrated users
• Problems handed over to a second person
• Understanding use in relation to the actual work practices
• System breakdowns and emergency procedures
• Teaching the use of systems
Some of the challenges of successful support will of course always persist, but it is important
to note that there is also a lot that can be done to counter them. One perspective is that if the
users had proper understanding of the systems and training, the pressure on the supporters
in relation to these tasks would decline. It is important that the supporters take the problems
of the users seriously, because these problems can be used to pinpoint where an extra effort
must be provided in teaching or adjusting the local practices in relation to the systems. The
challenges can to a certain degree be countered by decreasing the distance between the users
and the supporters as well as having training closer to the users. This can be done by doing lo-
cal or specific courses, by using super-users for local support and expert side-by-side training
and by further developing the systems in accordance to use practices described below. An-
other perspective is that the problems can be used in finding errors or bad design elements in
the systems which can be used for further development. This redesign perspective is treated
in the next section on information systems management.
5.2.3 Local Support - The Super-User Organization
Teaching the use of information systems cannot only be done on a general and remote level,
a point also made in relation to IT-support. A strong super-user organization can be used
to counter many of the challenges of supporting the use of information systems mentioned
above. Extensive work has been done in the North Denmark Region on making a new ’cas-
cading support model’ managed centrally by the Customer Relations Office with levels of
supporters with different degrees of expertise at the hospitals to secure local support struc-
ture in relation to the new EHR viewer ’Clinical Suite’ mentioned above. The model will in-
clude all the subsystems that are integrated into the EHR interface, like Theriak, Labka and
EasyViz. The description here is related to the structure in 2009 before the new model was
implemented. It is not within the scope of this thesis to describe this new structure. How-
ever, the reflections in this dissertation can be used to develop the model further, and they
point towards further research projects in the area.
In 2009 there was no formal structure for the support and organization of super-users in
the hospitals. The super-users that are highly educated change jobs or move between depart-
ments in the hospital, and there have not been any procedures implemented for pointing out
new super-users (Interview 26/11 2009, Managing Theriak Supporter, IT- department, Aal-
borg). A main problem is that it is the wards and departments at the hospitals that have to
appoint new super-users. They use side-by-side learning but there are no specifically edu-
cated users to secure the quality of the training. In the quote below the lack of organization
is described:
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“I When Theriak was implemented five or six years ago super-users were appointed but af-
ter six month it wasn’t updated. The departments are being merged and things are chang-
ing so we don’t have organized super-users. We are awaiting a decision from the manage-
ment. Regarding local support, nobody is doing their rounds and making sure the users
are settling in. There have been many demands for us to get out some more. It is probably
true of all IT-systems that there is a schism between this unknown world and those out
there who assume that it must be so simple. It will be nice to grips with that. Our cur-
rent situation has been decided by someone who didn’t realize the consequences, or rather,
nobody decided anything and then we end up in this weird place. But there is no good
solution – you can’t be sure that somebody out there doesn’t need help. That must be the
objective. When they think that they have a problem, then they will just call or do some-
thing. They should just know what to do.” (Interview 26/11 2009, Theriak Supporter, IT-
department, Aalborg)
After the implementation there were no structures for appointing and educating new super-
users. There is, however, a need for this kind of support and more generally for the hospital
staff to know who to contact when things go wrong or when they are uncertain about what to
do in the systems on a local level. The lack of super-user organization is partly due to there
not being any formally agreed upon ways of appointing super-users. The general circulation
of staff is of course a problem, but if acknowledged and taken into account the organization
of super-users could be managed with the appropriate resources. Some departments have
themselves organized additional support by hiring their own local supporters or specialists
in relation to specific systems. For instance the Department of Radiology has local support
on the EasyViz system, described further in the next chapter.
The need for better contact with the organization or local departments is also acknowl-
edged by the supporters:
“Yeah and now I can also see the need from the other side. I think that we need a way of
communicating apart from the endless amount of e-mails. We need to have better contact.
But I also know that if there was an easy solution then somebody would have found it.”
The supporters need to be able to get their ’point of view’ across to the organization, but the
best way to make this happen does not seem clear.
As mentioned above there is a need for having more problems solved locally, easing the
burden on supporters and securing sustainable use of information systems. According to a
supporter such structures already exist in some areas:
“I thought it was okay during the daytime if there were some specialized super-users in
the department that you would approach first to say: ’Can you help me with this?’ And
then they will say, ’ No, I can’t.’ And then they could call [us]. So they could get some help
directly. Because people sometimes call about some trivial things. In psychiatry they have
some super-users in the department and they ask them first, and then I think those super-
users handle the problem from there. That can be a good idea in some cases. In some cases
it would be really nice if they could talk to some colleagues first. So a structure like that
where you went through that before you called us.”
Having a well-structured and educated super-user organization can both make the organi-
zational use of systems better and sustain use practices, but it can also ease the pressure on
the central IS-supporters because the more general support problems can then be handled
locally. This demands that the local super users are well educated and have structured con-
tact with the systems managers. A supporter describes the merits of continually having well
educated super-users at the department level:
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”Well, I have been thinking that you should have super-users at the department who should
be trained. [...] Then you could choose some super-users at the departments. It could be
some clinical staff or whatever is relevant. We could give them some training and not
worry about if they leave or not. In North Jutland they often go to the other hospitals so
you constantly want to improve the existing knowledge. I don’t think people leave very of-
ten. So you will constantly increase the knowledge in the hospitals about the systems and
make the users more familiar [with them] and make them want to ask questions and help
to upgrade the systems. [...] But I know that nurses should take care of patients and they
shouldn’t make accreditation and there are many things they have to be involved in now so
I can see that it maybe isn’t very realistic. So maybe we have to have some support function
at the hospitals which is physical and can walk around on the departments and can be
called like you would call [IT support]...”
In the above quote, the supporter points towards the need for integrating users in the ongoing
development of the systems, but acknowledges that there is a problem of resources. The
organization must prioritize the information systems and see the merit in providing better
support both for the use of systems but also for their ongoing development for this to be
possible. There is a learning potential in educating super-users even though they are likely
to move on to other departments in the hospitals of the region. This learning potential must,
however, be considered in relation to costs of a given super-user structure.
5.2.4 Varied Information Systems Support Needs
The different systems have different degrees of needs for support depending on a range of
factors. One difference depends on the maturity of the system. A supporter explains the
reason why the Theriak system generally has less need for support than other systems in the
region:
“It’s because it’s a good system. [...] We can of course see that a lot of things could be better
but it’s probably like that in a lot of places, I think that it is quite intuitive despite of that.
And there is the difference that our system is the one which everybody has to use. It’s very
hard to avoid using our system. You can avoid using most of the other systems.”
The system is used to a high degree by users and the frequency of use affects the amount
of support calls. When users are in contact with a system frequently they do not forget the
general functions which can be the case with systems that are infrequently used. Also the
supporter mentions that there are no work arounds of the system. The system cannot be
avoided in prescribing and dispensing medicine. A system that demands more support is the
imaging management system EasyViz used at the radiology departments:
“I suppose that is the opposite of ours. It is limited. It is also quite complex. I don’t think it
is intuitive, but I am not working with it every day. If somebody has to do something, some
students, and it goes wrong, then it’s difficult to correct the error. And the system has not
been operating regularly during the last year.”
This system is a specialist system that still has some significant design problems in relation to
clinical practice. This has implications for the need for support. The different support needs
identified in the North Denmark Region are considered further in the next chapter.
5.3 IS-Management and Ongoing Development
Another central set of tasks that the Customer Relations Office performs is called ’systems
ownership’ and involves the management of information systems here the term IS-manage-
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ment is used. IS-Support and IS-management in the North Denmark Region are handled by
the same IT-professionals and teams, but they are handling different tasks involving different
competencies. Support work is focused on solving the systems problems for the users, while
IS-management involves tasks and competencies more related to systems development in
the ongoing maintenance and redesign of the information systems. Both IS-support and IS-
management are, however, essential parts of the ongoing development of systems and work
practices in the hospitals.
5.3.1 The Work Tasks of IS-Management
The task of systems management involves communication with user groups, vendors and
stakeholders of systems that interface with the system in question. No real model or frame-
work is in place for this work. The process of IS-management involves several steps and com-
petencies. According to the IS-managers of Theriak the core steps or tasks are:
• Gathering error-reports based on adverse events in relation to the information system
• Gathering ideas for improvements to the systems
• Meeting with the work group related to the system to discuss possible and actual changes
• Meeting with the vendor to discuss changes
• Prioritizing possible changes internally, with the work group or the vendor
• Requesting changes from the vendor
• Managing new updates or versions from the vendor
• Receiving the system with the updates and installing this on the test servers
• Testing the new version for bugs
• Receiving revisions of flaws from the vendor
• Test run for two weeks without any changes
• Send out guides for new features or changes in the system
• Arranging courses and introductions in relation to revisions to the system (especially if
larger changes)
• Implementation in one of the designated ’service windows’ (there are rules for how
many updates that can be installed in one session)
The numerous steps and tasks involved in managing information systems are analyzed below
with a focus on the following themes:
• Managing and prioritizing requests for changes
• Challenges of systems integration and dependencies
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5.3.2 Managing and Prioritizing Requests for Changes
The management of information systems in the hospitals involves making sure the systems
are developed further in accordance with and enable the work practices of the hospitals. This
involves getting feedback from the organization on problems, errors, breakdowns and gen-
eral requests for systems functionality. The importance of continuous development of the
current information systems is apparent in an example of a support situation given by an
IS-supporter:
"I am sitting with somebody down there and they have to print a list of the medicine for
the day and it says that he needs 1.2 gram of something, but on the print it says 2.4 gram.
Then I try to figure out where those 2.4 gram came from if I can. I think I know what it is
but now I must see if I can find some evidence for it. Then you have to dig into it. I don’t
know if I have to contact the vendor from Iceland to see if he can figure out if they have
deleted something. That kind of stuff takes a while.”
This example shows both the danger of errors produced by the system and the importance of
finding quick solutions to these. But even well developed systems will need further develop-
ment alongside changes in work practices. As mentioned in previous chapters clinical work
practices is changing in accordance with new drugs, devices and practices developed in ’ev-
idence based medicine’. The systems need to follow these changes and support the newest
’best practices’ of the hospital. In relation to managing and prioritizing change requests the
following three themes are explored:
• The change requests
• The ongoing development process
• Prioritizing change requests and user involvement
Change Requests
The concept of change request is used for all the different feedback that is received by the
IS-manages on the systems, and that is then logged in the change request system provided by
the vendor. The requests can come from a range of sources like:
• From support calls
• User requests
• When doing courses
• Adverse events
• External demands for change
• Requests from integrated/interacting systems
• The system’s work group
The print-out error example above is a case of change requests logged on the basis of a sup-
port call, though it would probably also be logged as an adverse event in the clinical practice
and thereby be seen by the IS-managers in this way. The error in the system gets reported
through clinicians needing help with a problem with the system. This is both a support and
a systems change task. Another example of a change request indirectly originating from the
support task is exemplified in the following quote:
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“Sometimes they have problems in relation to how they transfer patients. If the patient
comes from a department where you use what is called ’self-administration’ where you
might give the patient the medicine and say, ’Now you can take it yourself on the right
times, okay?’ You are also documenting that in a way in Theriak. If such a patient is
moved to another department, the way of doing things also is transferred. If the procedure
isn’t the same in the new department it might result in some problems in relation to the
medication. They have to make sure to change it, or maybe they just think that the patient
is not receiving any medicine. Things like that can happen. You become aware of things
like that when the users call. They are having those problems and then we have to see what
we might be able to do to help them. Can we reset that setting when we transfer them to
another department or can we make it more visible in the images, they use in their work
that the patients are using medicine? That is one of those things we have had recently
where we have tried to consider some things together with the vendor.”
Both quotes represent the way requests are identified in the ongoing support tasks and the
potentially fatal consequences that systems errors can have. The users also sometimes pro-
vide direct feedback in the form of proposals for improvement. When they are working in the
systems and suddenly run into a problem they will call support or might also send an e-mail.
A supporter explains:
“Somebody may also call because they desire some general changes in the system. They
can’t understand that it can’t do this or that. We try to get some more information on what
it is they want. And then maybe you will say: ’You could also try to do it this way,’ or,
’That might be a bad idea, because so and so,’ or, ’That could be a good idea.’ Then we can
discuss it internally and see if it makes sense to do something about it. They might not do
that during the daily shifts but they can send an e-mail to the 82 address or to Lene or me.
I think most people out there know who the [system managers] are.”
Changes originating directly from the users may as mentioned here come from calls or mails,
but they are also identified by the teachers doing courses on the systems at the hospital. The
teachers of the courses come to the IT-managers and e.g. say “We have heard about this prob-
lem many times, there must be something you can do about it!”
Requests for changes in the system can also come from the users or managers of integrated
systems. In the following example a technical solution to challenges of the work practices of
the hospital pharmacy who deliver data to Theriak is presented:
“They have their own program called ApoVision which is their program for handling their
inventory management. Most pharmaceuticals in Denmark have that. It provides all the
medicine from the Danish Medicines Agency, it keeps track of their debtors, their depart-
ments, what kind of medicine the department is buying, and lists of their medicine selec-
tion.
Up until two weeks ago they had to maintain their selection in ApoVision, their own sys-
tem, which works really well for them. Then they had to switch and maintain it with
Theriak. There is a list for each department divided by what we have on the department -
what we have in the cupboard and what is preferably used here at the hospital and at the
pharmaceutical. Those lists are pretty important for the clinics. But because they have had
to do everything twice and because the work process in Theriak takes a long time and is
manual and minded a lot towards security rather than being user-friendly, they rarely did
it. So we have created an integration between the two systems so now there is a read-out
from ApoVision which they move about. [...] That has taken a lot of my time during the
last year because it is so specific for the pharmaceutical department so there were a lot of
things that I had to learn. It has paid off in many ways but it also took a long time. I had
to check – why is this not working? There should be a tick but it is missing and so on. That
takes a lot of time.”
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This example shows how better integration and sharing of data between different systems
can support work processes. The task of updating medicine lists for the hospital departments
has become more efficient by integrating the two systems, but more importantly the change
makes the updated lists available to the physicians faster, thereby securing better service in
patient care. There are many opportunities of integrating the many different digital devices
used in clinical practice into the core systems, but a constant hindrance is the cost of the
changes and the limited resources of the IS-managers. It is not without challenges to integrate
and maintain these for multiple systems.
There are many challenges to making systems fit the work practices and structures of the
hospital. Some of these are related to implementing both new technical and procedural
changes in order to avoid problems which arise in the local use of the systems, but chang-
ing information systems structures is generally expensive and therefore the motivating factor
sometimes must come from demands and incentives coming from outside the organization.
This is the case in the following example:
"In Theriak you get a ’record’ for each contact you have. A contact is a ’treatment’ at differ-
ent departments. So if you are admitted to [one department] you have a journal in Theriak
with medicine for this. But if you are also in touch with other departments then you get
a journal in Theriak for that. With The Shared Medicine Card (’Det Fælles Medicinkort’)
you will be able to see medicine for each patient instead. The Shared Medicine Card will
change things."
The example shows that ’local’ information not only needs to be available, but that it has to
be available in a certain structured form that is directly influenced by the information system
structure. However, the development of the system is not always driven by the needs for
systems functionality. Larger changes like the changing basic structure of an information
system are expensive and therefore often demand external motivation like the one in relation
to the ’Shared Medicine Card’. These outside motivations are sometimes necessary to enforce
changes. The IS-managers were aware of the problem in the way the system was structured
before the Shared Medicine Card project, but until the demand for the new data structure
the lawyers of the region had interpreted the rules in a way that did not make it possible
to connect the medicine to anything other than the treatment. This highlights additional
challenges in IS-management work related to the way laws about the handling of patient
data has a direct influence on the way information systems can be constructed. The question
is not only what is best, but also what is possible within the limits of laws and resources in
systems development.
Change requests come from many different sources as exemplified above. Receiving change
requests is important in order to be able to develop the systems in relation to changing prac-
tices. However, the process of handling the change requests is not simple as considered be-
low.
The Change Request Process
There are generally four ways that the systems owners of Theriak handle change requests
based on the complexity of the request. These are considering the change requests:
• internally in the Theriak team
• in cooperation with the vendor
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• in cooperation with the systems contact-group
• by having what is called customer consultants consider these in cooperation with con-
tacts in the hospitals
If the request is minor or simple, they discuss it among themselves and then contact the ven-
dor and consider the options and formulate the systems demands on the basis of the requests
that are reported in the request system and will figure in the priorities for requests for the sys-
tem. However, if the request is extensive or complex it is taken to the systems work group that
meets every other month. The work groups consists of stakeholders in the system like clini-
cians, medical secretaries, specialists and other groups influenced by changes in the system,
like the hospital pharmacy. The members of the team are mostly former members of the
implementation team. The requests for changes can also be brought to the customer con-
sultants of the IT-department. The customer consultants will talk to the hospital department
about their needs for changes.
The IS-managers of Theriak meet with the vendor every 14 days. The vendor contact is also
a former nurse and the supporters express their trust in her judgment (Interview 26/11 2009,
Managing Theriak Supporter, IT-department, Aalborg). There is a close cooperation with the
vendor as changes to the systems are an ongoing negotiation and discussion where changes
both originate from the vendor and is proposed by the IS-managers.
Cooperation is generally a large part of the IS-management tasks, not just with users and
vendors but also with stakeholders that are responsible for systems that interface with The-
riak and who provide information to the system. They are, however, not engaging in user
driven innovation. The reasons given were that there is not enough money to honor all wishes
from the users and also the users have different opinions about the functionality of the sys-
tems. User involvement is considered further below.
5.3.3 Systems Integration and Dependencies
The information systems in the hospital are not just singular and independent applications,
they are integrated and dependent on other systems and technologies in many different ways
in order to share data and make different systems interact in the work practices. The support-
ers of Theriak mention a range of systems that the system is integrated with or has integration
dependencies to. These are:
• PAS
• The Danish Medicines Agency (lægemiddelstyrelsen)
• ApoVision - the hospital pharmacy
• A digital blood sugar transfer system
• The new EHR - Clinical Suite
• New integration to the system MedOnc where cancer treatment can be shown in the
Theriak system
• The new shared medical card (FMK)
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The most prominent dependency is to the patient administration system (PAS). This is where
the contacts and patient data come from. When patients are transferred it has to be done
in the right way in relation to this system for the medicine record to be transferred with the
patient to the new ward as well.
Another dependency is with the Danish Medicines Agency. The agency provides infor-
mation about medicines in the system ’Takst’ which is updated every 14 days. The Danish
Medicines Agency is an agency under the Ministry of Interior and Health. Their aim is to en-
sure that medical products used in Denmark are of satisfactory quality, that they are safe to
use and that they have the desired effect. They do so by administering the Danish legislation
on medicinal products, reimbursement, pharmacies, medical devices, and euphoriants. In
the system Takst new medicines are added, information on medicines is updated, and out-
dated types of medicine are removed.
The dependencies are complex and changes in one system can have unintended effects
in another system. This is why the group managing and making decisions on Theriak also
invites key stakeholders from the main integrated and interfacing systems like the pharmacy
system. The following quotes provide examples of the ongoing redesign of the Theriak sys-
tem:
Supporter 1: “It also used to be a much slower procedure. Now it is a somewhat faster,
partly manual procedure which takes a bit less than a week to perform because the phar-
maceutical department at the hospital has to do some things and then the people on Ice-
land have to revise something.” (Interview 26/11 2009, Managing Theriak Supporter, IT-
department, Aalborg)
Supporter 2: “So in the end it might just be a question of them pushing a button which
says ’import to Theriak’ and then it is imported. But so far it is done by [The systems devel-
oper on] Iceland who initiates the procedure, more or less semi-automatically.” (Interview
26/11 2009, Theriak Supporter, IT-department, Aalborg)
These integrations and dependencies between systems are, however, not without problems.
A Theriak supporter provides an example:
“I don’t think there are major [integrations] problems with any of them [the systems in-
terfacing Theriak]. One problem, however, is in relation to patients not being deleted in
the system like they ought to or not being transferred properly when a patient is moved
from one department to another. If it is not done correctly in the patient system then the
medicine can disappear from the patient and then we have to get Rudy [the vendor con-
tact] to enter them into the system again. If there is a gap between two contacts, then
Theriak creates [the patient] as a new contact because they are not connected, so when you
transfer a patient from department one to department two then it has to be on the exact
same date and time. If not, there is a gap and then the system thinks that the patient was
home in the meantime and then you have to start over. But this does not happen every day.
They are rather good at it at the departments.”
This quote highlights the view of the supporter on a problem related to use. In this case it
is not a big problem even though it affects the work practice of the users heavily. They have
to be extremely precise when transferring a patient. The problem is not related to Theriak,
but to the PAS system that according to the Theriak supporters is a less mature system and
because of that it has more quirks and errors. However, the lack of flexibility also affects the
user-friendliness of Theriak.
"Sometimes they say: ’This patient has been discharged from the bed-ward, I don’t under-
stand why she stays in our ward in Theriak.’ That is typical. The patient enters the system
via the patient administration system and when the patient is discharged in the patient
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system then she should also disappear in Theriak. So it is the patient system that controls
it. So we go in and check whether the registration in the patient system is correct, because
maybe the patient isn’t discharged in the patient system yet, and then she won’t disappear
in Theriak either. If it looks correct in the patient system it might be because there have
been a small hiccup in the system. Then we can enter the system and see if it needs a little
extra push. This can be considered a typical case in the telephone duties."
Many people have to be involved if changes are to be made in the structure of data in the basic
systems. On the other hand peripheral systems are dependent on the data structures of the
basic systems. Changes in the basic systems can cause an avalanche of connected changes.
(An example from Region Zealand: The Danish Medicines Agency changed a data unit that
caused the CPOE in the region to prompt the physicians for an additional data entry before
acceptance of medicine could be completed. The dependencies of the different systems are
not necessarily clear either for the people managing the basic systems or the owners and de-
velopers of the peripheral systems. This is important as the different systems in the hospitals
become further integrated as we get near to the single unified system electronic health record
(EHR).
There are many ongoing projects of redesign related to the Theriak system. One is the
hospital pharmacy which has a system called ApoVision that Theriak also is dependent on.
In Theriak each ward has a selection of medicine that they typically use. Instead of looking
through all medicine they have a selection of the medicine most often used. The mainte-
nance of these lists has until recently been done manually and with delays. After a recent
update it is now done automatically. If a new drug is added in ApoVision then the system
will automatically update the lists on the same day at 6 pm. (Interview 26/11 2009, Manag-
ing Theriak Supporter, IT- department, Aalborg). Another example is the digital blood sugar
level devices that also has been integrated with Theriak. They are hand-held devices that the
clinicians can take with them to the patients. When they get back to the computer they can
put it in a docking station and it will upload data through a remote server into Theriak. There
have been problems with these devices and the integration to Theriak and this was still the
case during the case studies in 2008. Based on the rapid development within the area new
medical devices will probably continue to be integrated with Theriak.
A range of development projects will add still more dependencies to the Theriak system.
These are projects like:
• The EHR project (a system called Clinical Suite) will in the first phase provide a viewer
for a patient’s active medicine and a link changing things directly in the Theriak system.
• Oncology is also developing a system that will integrate cancer treatment into the The-
riak system. Having this data in the system will provide a better overview of the patient’s
treatments for the clinicians.
• The new shared medical card (FMK) will also need information from Theriak. This new
medical card sets standards that will greatly influence the data structure of Theriak in
the direction of becoming more centered on the patients.
All in all there are many dependencies and even more are in the process of being added. The
ongoing redesign of the system as well as the work practice is not just related to one system,
but an intricate web of systems. Changes are not just made as a matter of convenience, but
are limited by these connections and dependencies.
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The complexity of IS-management ... An IS-supporter mentions that further specialization
might be a benefit for her work:
“I don’t know if I had more ideas about how the ideal support should be. Not apart from
the fact that it [the service desk support] shouldn’t involve me very much. It’s not what I’m
most passionate about.”
I: “Would that be working with the system or handling the system?”
“Yeah, I think so. It is more interesting to focus on Theriak. I think it’s good that we know a
bit about each others’ systems and that we know the basics. Of course I should know some-
thing about PAS because it also interacts with Theriak. But I could live happily without
any knowledge about EasyViz for instance. But that’s just how it is.”
There are different competencies and methods needed for handling the two tasks, though
both are central to securing the IS-infrastructures of the hospitals. Support at the service
desk demands generalist skills and knowledge of all the systems. Managing an information
system on the other hand demands specialist knowledge of that system and related or in-
tegrated systems. It is, however, important to note that the communication and transfer of
knowledge and experiences between the two are essential. The input from both general and
local support is important for the management of information systems, and the changes and
development of information systems are only brought into use through good support and
educating structures.
5.4 The Dimensions of IS-Support Work at the Customer
Relations Office
The tasks of the Customer Relations Office can based on the above presentation and analysis,
be divided into two general categories:
• IS-support
• IS-management
As mentioned, these involve widely different tasks and competencies, however, a close coop-
eration and communication is essential for both kinds of work. In figure 5.3 on the next page
the core elements of both are summed up to provide a clearer picture of what is involved.
These are described in more detail in the following general description.
Service tasks (marked in grey in the figure) are related to the support of the ongoing use
of the information systems. Thereby the purpose of the support is to help and provide guid-
ance in the use of the systems and in this respect it is centered on human interaction or
peopleware. The following tasks are the main practices related to IS-support services in the
Customer Relations Office:
• Service desk
• Specialized remote support
• Organizing the super-user structure
• Education and guides for the use of the systems
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Figure 5.3: Different aspects of the work of the supporters at the Customer Relations Office. The
grey circles indicate IS-support tasks while the white circles indicate IS-management
tasks.
As it was the case with the IT-Support Office, the service desk provides the users with help
with basic problems. If the problems are more complex, the task is passed on to the team
managing the particular system. This constitutes specialized or second level support. Re-
mote problem solving is used to help users with a task by showing how it is done through a
remote access system. This way the user can see the correcting procedure and thereby possi-
bly gain the competence to do it themselves the next time they need to do that task or have a
similar problem. The last task is organizing the super-user structure. This task consists of an
effort to try to make sure that the hospital departments have educated super-users, locally.
Finally, there are the educational tasks. These have to do with learning and teaching in rela-
tion to the systems. Guides for systems use are present in both paper and on the intranet of
the hospitals. They are made for the systems in general but are also specific to updates and
minor changes to the systems.
Apart from these service tasks the Customer Relation Office also have tasks related to sys-
tem ownership or what is here called systems management as it covers the different tasks
related to the function (marked in white in the figure). There are tasks that have to do with
the management of the information systems both in relation to the organization and the de-
veloper or vendor of the systems. Core tasks related to systems ownership at the Customer
Relations Office are:
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• Collection of change requests and errors
• Collaboration between users and other stakeholders
• Test of systems’ updates
• Communication and negotiation with vendors
The system owner is an IT-professional that is part of the support team but in addition has
the job of managing the system including contacts with vendor, organization and other stake-
holders in the system. Included in the organizationally oriented tasks is the collection of re-
quests for changes and reports of errors both from users of the system, errors from adverse
events (errors happening in clinical practice) in relation to system use, as well as managing
the collaboration between clinicians and other stakeholders in the system in the system user-
group. The system owner also has the main contact with the system developer or vendor. This
relates to communicating and negotiating the system functions and ongoing development
and maintenance tasks, but also testing the system when new functions have been added.
In the following, different aspects of system design are considered in relation to the IS-
management tasks with an emphasis on the role of user involvement and flexibility in design.
5.5 Reflection: A Redesign Perspective
In the above section the information systems support and management structures and tasks
of the Customer Relations Office were described and analyzed. Many perspectives can be
derived from this, but in the following the focus will be on the ongoing and dynamic change
process in relation to the information systems in the hospitals. Information technology and
systems are not fixed tools that stay the same when implemented. Ongoing redesign is per-
formed on the systems, optimizing processes and fixing problems in the systems. The system
supporters and managers organize the redesign and change processes of both systems and
work practices. They are responsible for both the communication with the work groups that
are set together for managing the system, the interface to other systems and communication
with the vendor. But redesign is not just performed in relation to the systems in a technical
sense. The organizational use of the information technology and systems is also redesigned.
The systems might not be changed structurally, but the use practices shape the status, data
and meaning of the systems in the organization. They are interpreted into use practices in dif-
ferent ways depending on the local circumstances, cultures and needs. Through IS-support
the change of the use of the information systems can be influenced if handled on both a gen-
eral and local level. The IS-supporters in the Customer Relations Office are teaching both
the use of systems and changes to the systems. In this sense they are managing the ongoing
redesign of the work practices and the systems. In the following, the concept of systems and
organizational redesign will be introduced in relation to the practices of IS-support. Three
perspectives of this relation are considered. These are:
• Redesign in an organizational perspective
• Redesign in a systems development perspective
• User involvement or empowerment in systems design
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5.5.1 Redesign in an Organizational Perspective
In the organizational perspective there are different approaches to redesign within manage-
ment and research. Within management of change process, business process reengineering
(BPR) (Sarker and Lee, 1998) is a process approach that focuses on the management of large
changes. Within the organizational research literature on the other hand we have a range
of theories of change focusing on different aspects (Morgan, 2006) like Leavitt’s ’diamond
model’ (Leavitt, 1965) that focuses on the impact of technology change in organizations but
also highlights that organizations need to adjust to the environment to remain effective and
that change involves both structures, people, technologies and tasks. These perspectives
bring out important considerations related to implementation processes, but are they rel-
evant to ongoing changes in organizational practices in relation to the use of information
technology and systems? Studies show that organizational factors are important in the way
work practices are constructed around systems (Pelayo et al., 2010). Verbeek (2008) argues
that technologies substantially contribute to the coming about of actions and of decisions
about how to act, but that their role cannot be entirely reduced to the intentions behind their
design and use. This might point us towards the necessity to take into account the redesign
of both work practices and information systems.
The importance of redesign in health care practices is highlighted by Shortliffe and Cimino
(2006):
“Organizations must and will undertake various process redesign initiatives - and these
initiatives can lead to fundamental transformations of the enterprise. Indeed, work pro-
cess redesign is essential if information systems are to become truly valuable to HCOs
[Health Care Organizations]. Too often, however, the lack of a clear understanding of exist-
ing organizational dynamics leads to a misalignment of incentives, which is a significant
barrier to change or the assumption that simply installing a new computer system will be
sufficient to generate value. [There are] limits to the amount of change that any organiza-
tion can absorb.” (Shortliffe and Cimino, 2006, p. 492)
Redesign of information systems and organizational processes require that what is at stake
is acknowledged. Shortliffe and Cimino (2006, p. 492) argue that it is the handling of peo-
ple and processes that is crucial to information systems. In the above section this was also
pointed out as an important factor, but focusing too much on the peopleware or the socio-
logic can also be problematic. Furthermore, Wentzer et al. (2007) highlight the importance
of continued change in relation to work practices and the systems development in a study of
a CPOE system. They emphasize that the project organization need to support “local collab-
oration and renegotiation of time and place of enacting medication with CPOE, as well as set
up feedback for maturation of the software for future clinical use” (Wentzer et al., 2007).
The continued redesign of organizational practices in the hospital and the need for re-
designing both systems and work practices are also highlighted in the case study. Here the
support structures play an important role. IT- and IS-support are both engaged in the learn-
ing and change processes of the organization and can both contribute positively or negatively
if support is neglected in the hospital work practices. Securing appropriate and meaningful
use of information technology and systems in the hospital is of key importance in order to
provide quality care for patients, as these technologies are core aspects of the hospital work
practices.
The process of organizational change as continued redesign is also emphasized by Weick
(1993) in ’Organizational Redesign As Improvisation’:
124 Information Systems Support in the North Denmark Region
“[...] good designs are those designs that incorporate the intuiting, experimenting, and
arguing that are prominent in improvisation. Designing occurs more often but is less con-
spicuous than the metaphor of architecture implies. To design is to notice sequences of
action that are improvements, call attention to them, repeat them, disseminate them, and
legitimize them.
People who conduct one-time intentional, deliberate designs, construct entities that are
imposed on social settings that they neither control nor fully understand. In doing this,
they overlook the improvisational character of organizational design. They overlook the
emergent designs that bubble up when capabilities changes. They overlook the ways in
which interdependent actors become self-organizing in the face of underspecified designs.
They overlook the power of retrospect. And they overlook the ways in which action gener-
ates its own meaning.” (Weick, 1993)
Information systems impose designs on work practices, which Weick points out are not tai-
lored to the local practices. This makes the negotiation of meanings in the local settings
important. Supporters, as presented above, are part of this ongoing negotiation and ’sense
making’, but as is also pointed out, stronger support structures that focus on local rather than
centralized support might further enable the clinical use of information systems. This point
is considered further in the next chapter. We now turn to the design practices by consider-
ing lessons learned from systems design and relating these to the ongoing redesign of the
hospital information systems.
5.5.2 Redesign in a Systems Development Perspective
A traditional approach that is still used in development of information systems is what Royce
has originally called the waterfall model. This model consists of the following stages:
1. Specification of demands (Customers define demands)
2. Design (Systems developers makes the system design)
3. Construction (Coding and programming the system on the basis of the design)
4. Integration (Making sure the system is appropriately configured)
5. Testing and locating errors (Verification of the system design)
6. Installation (Installing the system in the organization)
7. Maintenance (The ongoing support and management process)
This model, however, when applied to large systems development projects may lead to sys-
tems that when finally tested are either not what the customer wanted or thought they would
get, or simply out of sync with the work processes or technologies in use. There is a range
of approaches that have suggested alternatives to this model like Informations Systems Re-
search where the social and technical aspects of information systems are taken into account,
alongside “the phenomena that emerge when the two interact” (Taylor and Dillon, 2010; Lee,
2001; Rowlands, 2008, p. iii). This is taken into account in an emphasis on organizational
and soft skills in design (Purao and Suen, 2010; Paay et al., 2009; Fadel et al., 2008; Horn-
bæk and Frøkjær, 2005; Sørby et al., 2010) and in design frameworks like provotyping (Mo-
gensen, 1992), contextual design (Wixon et al., 1990), participatory design (Day and Faren-
den, 2007; Kensing and Blomberg, 1998; Loebbecke, 2009) and agile methodsBaskerville and
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Myers (2009); Dybå and Dingsøyr (2008); Rowlands (2008); Stark and Crocker (2003). Of these
only the agile systems development paradigm will be presented here. The Agile systems de-
velopment paradigm suggests an iterative and dynamic approach with a high degree of user
involvement. The agile paradigm is based in a range of values stated in ’The Agile Manifesto’2.
The values of the agile approach are:
• Individuals and interactions over processes and tools
• Working software over comprehensive documentation
• Customer collaboration over contract negotiation
• Responding to change over following a plan
As opposed to the waterfall methods the agile methods focus on interaction and cooperation.
This is ideally done through close, daily cooperation and face-to-face conversation between
customers and developers. Considerations on what works in the design and development
phases must of course be reconsidered in relation to the operations and maintenance phase
of the information systems life cycle. What I would like to consider here is; what can redesign
in support practices learn from agile methods. What happens if we bring this discussion into
the arena of ITS-support? Is support at all a creative and developing process?
Even though support is a service function as opposed to software development (Niessink
and Van Vliet, 2000) there are elements of support like teaching the use of systems and the
ongoing development presented above that are closely related to issues of systems develop-
ment. The way we perceive information systems has an impact on what factors we see as
relevant in the process of maintenance and support. If we see them as tools they are imple-
mented and work without further ado. If we, however, perceive them as dynamic and chang-
ing, not just through ongoing development to fit work practices, but also in the situated work
practices, then the maintenance and support phase can be viewed as a further design phase,
though not intense in the same way.
In the case study on support presented above, the variety of support work has been shown
to be challenging to handle, both on a general level of providing support and developing sys-
tems, but also on the local level of providing on-site support. One way of perceiving this
problem is as the challenge of responding to change and involvement of the user in the on-
going development of information systems. The answers given within the agile perspective
is that this should be integrated into the development methods. In relation to support this
raises the question of how the ongoing response to changes and involvement of users in the
ongoing development of information systems can be organized.
One response based on a participatory design perspective is given by Braa (1995). She
discusses the notion of redesign as an ongoing process that lies in between changes done
in organizational, systems engineering and use settings calling these respectively business
process reengineering, maintenance and tailoring (see figure 5.4 on the following page). She
further identifies three challenges or paradoxes related to post-implementation change of
information systems. The dilemmas are:
1. System development aims at designing stable computer systems for changing environ-
ments
2Found on the website: http://agilemanifesto.org/
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Figure 5.4: Model of maintenance, redesign, BRP and tailoring positioned in the design framework.
(From Braa, 1995)
2. The activities requiring the most time and effort are based on the weakest planning and
organization
3. Despite the volume of user initiated system changes, user participation is not on the
agenda in redesign activities
These challenges were also seen in the case study in, e.g. the challenges of managing the
ITS-infrastructures, the perceived lack of models of IS-management and the limited focus
on user involvement in systems design and test. Braa propose a way of organizing redesign
called Version Projects, and a participatory technique called Priority Workshops. These are
focused on larger change projects in relation to information systems and use insights drawn
from systems development and participatory design in developing a framework for redesign.
5.5.3 User Involvement and Empowerment in Systems Design
In the systems development literature a key concern is, as seen in the above, the cooperation
between users and designers. The problem can be described as follows:
“[...] traditional system design is characterized by a large gap between those who design the
technology and those who actually use it. The lack of contact between users and designers
is reinforced by their prevalent institutional and cultural separation in different worlds
(companies having their own, isolated IT-departments full of “techies”). Designers, then,
complain that they do not know what users want, and users complain about systems that
do not fit their work practices.” Berg (1998, p. 458)
The emphasis on user involvement both in Braa’s approach and the model of agile methods
can be drawn back to the Scandinavian systems development tradition (Bødker et al., 2000;
Floyd et al., 1989; Iversen et al., 2004; Grudin, 2010). This tradition emphasizes empowerment
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and democracy in design. Seen from this perspective the systems are considered invasive,
enforcing structures on the worker. Suchman presents the concern about this condition of
design:
“A map or other representational device is a piece of craftwork, crafted in the interest of
making something visible. Things are made visible so that they can be seen, talked about,
and potentially, manipulated. It is the last that constitutes the power, for better and worse,
of the construction of representations of work. With agendas of intervention come ques-
tions of interests, questions that need to remain central and lively elements of research and
design. Once we recognize that representations are artifacts constructed from particular
social locations and within specific forms of practice, we can expand our concern with the
adequacy of representational forms to include ongoing dialogue and debate regarding the
various places of representations in work and system design.” (Suchman, 1995)
Suchman (1995) defines systems design as a representational and visualization discipline
with the dangers this brings forth, a point also highlighted by Jackson (1996).
The challenge of involving users is at the center of the research field of participatory design
(Kensing and Blomberg, 1998) and also the center of a range of considerations by Pelle Ehn in
his approach to involving and empowering users in design processes (See Ehn, 1988; Ehn and
Löwgren, 2003; Ehn, 1993; Ehn and Malmborg, 1998; Ehn and Linde, 2004) by doing design
in cooperation. The question of whether the user is actually involved in the design process
through different design methodologies is a question treated by Kanstrup and Christiansen
(2005), as there is a difference between hearing the user’s views and actually involving the
user in the design of technology artefacts.
Kanstrup and Bertelsen touch upon the topic of support as a participatory process in the
paper ’Participatory IT-support’. Here they argue that “participatory design has potentiality to
include operation and maintenance of IT systems in organizations” (Kanstrup and Bertelsen,
2006). Here a similar argument is made. Perspectives from the design literature should be
considered in relation to ongoing redesign and could through action research projects with
support organizations become an integral part of the work practices of the IT-service and
management organization. Thereby, redesign processes could have a more strategic focus
on information technology and systems use and further development in the local practices.
There is, however, a need for this kind of research to prove the feasibility of such methods,
and a need for developing models that can be put into action.

6 Local Information Technology and
Systems Use and Support in Hospitals
“It’s patients, it’s a hospital, they [the systems] have to work!” (Interview 5/1 2010, Two
medical secretaries, AMA, Aalborg Hospital)
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Key points of this chapter:
• There is significant variety in work practices and use of information
technology and systems in different personnel groups in the two de-
partments from Aalborg Hospital.
• Problems emerge in managing use of information technology and
systems in extreme or unexpected circumstances.
• There is a need for a framework of information technology and sys-
tems support that takes into account the local practices and has a
focus on learning and redesign.
In the previous chapters IT- and IS-support have been analyzed mainly from the point of
view of the IT-department. The support structures do not stop there, however. The local
information technology and systems use practices are supported by what was termed local
support, that is the support happening at the hospital department level. In this chapter work
practices of the Acute Medical Reception Department (AMA) are compared with the work
practices of the Department of Radiology and further discussed in order to understand the
role of the IT-department and local support in the varied environments in the hospital. It is
argued that the two hospital departments need different and varied modes of support as they
have varied work practices, use of information technology and systems as well as different
personnel groups. A range of challenges emerge from the field study of the use of information
technology and systems in relation to managing learning in local work practices. This points
towards a need for developing a framework of ITS-support that takes the local practices and
learning needs into account and focuses on these aspects of support.
6.1 Supporting the Uses of Information Technology and
Systems in Hospitals
As thematized in section 3.2.2 the use of information technology and systems in hospitals
is complex and entangled in many different work practices. The hospitals’ core services are
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becoming more and more dependent on information technology and systems as was also
illustrated in chapter 4 and 5. But how do these differences manifest in work practices? As
mentioned in chapter 2 the exploration is of the examples that can teach us something new
about support. By exploring local use and challenges related to information technology and
systems, these tell us something about the need for support on the local organizational level.
6.2 Work Practices, Information Systems and Support
6.2.1 The Acute Medical Reception Department
The Acute Medical Reception Department (AMA) is parts of the ’House of Medicine’ at Aal-
borg Hospital, a center that is in charge of diagnostics and treatment of medical patients
in and around Aalborg. The medical center includes departments with a range of medical
specialties. These are Endocrinology, Hematology, Renal Medicine, Infectious Diseases, Pul-
monary Medicine and Gastroenterology1. AMA is an intermediate department where acute
medical patients are admitted and then sent on to specialized departments of the center.
AMA receives patients from the area in and around Aalborg with acute medically treated ill-
nesses2. If the patients remain admitted, they are moved on to other medical departments
within one or two days. For short admissions the patient is taken care of at AMA. In this way
AMA is often only the first step in the patients’ stay at the hospital3. During their admission
at AMA the patients are diagnosed and treated by physicians from the different departments
of the medical center. The core personnel of the AMA department are therefore nurses and
medical secretaries whereas physicians are only on duty as temporary personnel while they
are in fact organizationally tied to another department.
The work day at AMA starts with the morning meeting for the nurses and secretaries of the
department. Here different issues and the tasks of the day can be discussed. The daily work
consists of physicians doing their rounds, coordinating admission of patients and moving
them on to other departments, medicine administration and general care for the patients.
The work practice and special circumstances at AMA are described here by a former em-
ployee:
“At my old department, AMA [. . . ] there’s a desk with a secretary and there’s a work room
in the back [. . . ] When it’s time to do the rounds physicians arrive from five departments
at once. [. . . ] The physicians from these departments [have] the responsibility for doing
the rounds. [. . . ] It is perhaps a bit difficult with AMA because the department is new. It
works really well in many ways, so when somebody wants to see it [the hospital] they visit
AMA.” (Interview 26/11 2009, Theriak Supporter, IT-department, Aalborg)
Given its status as a transit department, AMA is a very dynamic department which has in-
tensive communication with other departments and groups of personnel. The patients are
diagnosed and treated or moved on. Different physicians are appointed to take care of the
diagnosis and treatment. Porters come and go, bringing and delivering patients. As men-
tioned the key permanent staff are the nurses and medical secretaries. The nurses manage
drugs and care for the patients in cooperation with the physicians. The medical secretaries
1In Danish called Endokrinologisk, Hæmatologisk, Nyremedicinsk, Infektionsmedicinsk, Lungemedicinsk og
Gastroenterologisk Afdeling.
2http://www.aalborgsygehus.rn.dk/Afdelinger/Medicinsk+Center/Afdelinger/Akut+Medicinsk+Modtage+Afsnit
/For+borgere/Hvad+laver+Akut+Medicinsk+Modtage+Afsnit/
3What in Danish is called ’behandlingsforløb’.
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Figure 6.1: Work in the rooms for surgical procedures at the Radiology Department. Physicians
are viewing images on the two screens at the back. The nurses in front are engaged in
different tasks related to management and communication while they wait for the next
patient to arrive.
keep track of the paperwork, transcribing dictations, manages registration tasks primarily via
management information systems in relation to the patients etc. As mentioned in the quote
above AMA is not only special in relation to the work practices, it is also a well functioning
department. As we shall see in the further analysis of the department, it is also involved in
the development of information systems for clinical practice at the center of medicine. Now
we will turn to the Radiology Department and their work practices.
6.2.2 The Radiology Department
Aalborg hospital has one of the largest departments of radiology in Denmark. They perform
around 195.000 examinations each year and have a staff of 240 employees. Both patients ad-
mitted to the hospital and those who have a reference from a primary care physician are han-
dled or treated at the radiology unit. They also perform specialized or complicated examina-
tions which are referred to them from other hospitals in both the North Denmark Region and
the Central Denmark Region. The department is responsible for diagnostics and treatments
with the use of imaging equipment. This includes many different imaging devices including
X-ray, MR scanning, mammography and ultrasound imaging. The main personnel groups at
the radiology unit are radiologists, radiographers, radiology nurses, medical secretaries and
hospital porters.
The work day at the radiology ward starts with the morning meeting like on the AMA ward.
The teams and tasks of the day are divided and special announcements are made. Then the
staff goes on to the assigned wards and radiology rooms. The radiology physicians meet up to
discuss the diagnostics of selected images, exchanging viewpoints and ideas. This is done us-
ing the PACS image management system projected to a large screen in a small auditory room.
There are different kinds of practices going on in the Radiology Department, as handled by
these different kinds of units:
• The acute radiology units,
• Imaging units for X-rays, MRI scanning and mammography
• Invasive surgery units
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• The mobile X-ray unit
The acute radiology units are connected to the emergency room and take care of both emer-
gency patients and internal patients in the hospital in need of immediate diagnostic images.
These situations can be critical, involving e.g. car crash victims. The focus of the imaging
units is on making and handling images of the bodies of patients. These are then viewed and
diagnostic descriptions are written by physicians in the RIS system introduced in the pre-
vious chapter. The invasive surgery units are involved in e.g. diagnostics of blood clots in
the legs by injecting tracing fluids that spread with the blood flow and can be traced on the
radiology images taken during the procedure. The radiology unit also performs X-ray exam-
inations at the different departments in the hospital using a mobile X-ray machine. This is
used for patients who are too weak to be moved to the Radiology Department.
Patient flow can be considered more complex at the Radiology Department than in many
other departments in the hospital as many different personnel groups are involved in the
process. The patient moves from reception to image technicians and then on to radiologists,
and radiology results are made by the radiology physician. Furthermore, the pressure on
and dependence on the information systems is high because of the large amount of data or
images that need storing, distribution and retrieval.
These are all examples of the many different practices at the Radiology Department. The
main point is that the work, even though it is mainly carried out in rooms with huge imaging
machines, still consists of many different practices that all are very dependent on smooth and
uninterrupted interaction. Information technology and systems are fundamental to the work
practices and most work can be severely hindered by malfunctions.
In the following analysis the main focus will be on AMA with short comparisons of the
work practices, information technology and systems use and support at the Radiology De-
partment.
6.3 Information Technology and Systems in Use
6.3.1 Information Technology and Systems at AMA
The work practice of the AMA department involves the use of a range of information tech-
nology and systems. These are mostly the core or generally used systems at the hospital. At
AMA they use shared computers in an open office space. They use the same login for all com-
puters, but generally the personnel log-in to the systems with their own password. A nurse
explains the different types of login:
Nurse: “I think it’s fine that we log in personally in regards to documentation, so it’s impor-
tant that you can see who has done something. In that way it’s fine. But we use the same
login on the computer. We have a shared login which we use and it’s good that if somebody
leaves the computer it doesn’t get locked by somebody else. Some people choose to use their
own login but most people just use the shared login.” (Interview 5/1 2010, Nurse, AMA,
Aalborg Hospital)
The login on the computers is the same because it eases work practice, but they generally use
their own login to the clinical system because of the demands for documentation.
The core systems that the nurses at AMA use are Theriak (the computerized physician or-
der entry system (CPOE)), Labka (the laboratory result system) and some also use EasyViz
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which were all mentioned in the previous chapter, and the Cyber Board (a system for man-
aging patients at bed wards) (Interview 5/1 2010, Nurse, AMA, Aalborg Hospital). The core
system used by medical secretaries at AMA are the systems PAS and Booking (Interview 5/1
2010, Two medical secretaries, AMA, Aalborg Hospital). The physicians working in turns at
the department also use a range of systems in their work practice. Examples of core systems
used are Theriak, Webpas, EasyViz, Labka, SEI (electronic death certificates) and PRI (the
clinical guideline system) (Interview 5/1 2010, Two young physicians, AMA, Aalborg Hospi-
tal). Some of the other systems used at AMA are e-mail, e-learning, ProSang which is used for
ordering blood products and samples and Onbase which gives access to old scanned records.
In the section below only the use of Theriak and the Cyber Board in the work practices at AMA
will be described as these are the main systems used at the department.
Theriak - The Medicine Order Entry System
Theriak is used by nurses and physicians for handling registration and viewing of tasks like
prescribing, managing and dispensing medicine for the patients. The physicians at AMA use
the system while doing their rounds and for diagnosing and treating the patients. The nurses
mostly use the system in the medicine room, where there are five computers installed in sup-
port of this task. The nurses dispense medicine as needed throughout the day. There are a
lot of transit of patients and therefore the medicine needs to be dispensed by the nurse as
they go along, not for the whole day for all patients at once which is the practice in many bed
wards where the patients are admitted for longer periods. Rush hour for handling medicine
is in the morning where the nurses queue up in the medicine room in order to get access to
the computers and medicine.
When using Theriak every nurse has to log on with their own user name and password.
Because of this they have to log on and off many times during the day. Logging in with the
nurse’s personal login is important because it is used in registration of tasks and allows med-
ical errors to be traceable. A nurse explains:
“We use our own [login] because we sign for the medicine in there, so you can see that
it is the right person that has signed for it.” (Interview 5/1 2010, Nurse, AMA, Aalborg
Hospital)
The nurse who was interviewed always used her own login in the medical system because it
is considered important to sign for the medicine, but in other systems that are used less fre-
quently and where registration is not an issue nurses might be more inclined to borrow each
other’s logins when they forget their own (Interview 5/1 2010, Nurse, AMA, Aalborg Hospital).
The medical secretaries rarely use Theriak. When they do so, it can for instance be in or-
der to verify data if the physicians dictations are vague or unclear as described by a medical
secretary:
“if you cannot hear what the physician dictates or what kind of medicine they dictate, you
might think: ’I have never heard of that before’ ... and then we can look it up here [shows
in Theriak] with doze and strength [of the medicine]. Because it is a bit important when
the physician prescribes something - there just can’t be any mistakes!” (Interview 5/1 2010,
Two medical secretaries, AMA, Aalborg Hospital)
In this way the system is an important though infrequently used tool for the secretaries. For
physicians and nurses on the other hand the system is fully integrated in their daily work
practices.
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The Cyber Board
The Cyber Board4 is a patient management system, but not for general administration like
the PAS system mentioned above, but for use at the department level throughout the House
of Medicine. It is a system developed especially for the House of Medicine at the initiative
of the head nurse at AMA who was also project manager of the development of the system.
Most departments outside the medical center are still using the traditional whiteboards for
managing patients at the department level.
The Cyber Board system is used mainly by the coordinating nurse of the day who manages
the constant flow of patients. On the Cyber Board the staff of AMA can e.g. see how many pa-
tients are admitted, what ward they are on, whether the patient record is obtained and what
examinations a patient needs to receive. The coordinating nurse can also transfer patients to
other departments in the system. This is done in coordination with the porters and the re-
ceiving department. When a patient is moved from one department to another in the system,
they are added to the top of the other department’s patient list. The other department then
appoints teams and physicians to the patient.
The coordinating nurse explains that the Cyber Board system is integrated with PAS (the
general patient administrative system) and that this eases the work flow:
Coordinating nurse: “It’s really clever that for example when a patient is admitted and
you enter the CPR number5 then it communicates with the AS400 patient registry system
so that the name comes from there.” (Observation 5/1 2010, AMA, Aalborg Hospital)
By entering the patient’s CPR number the patient data is automatically imported to the sys-
tem while other data is entered manually.
Each department in the medicine center has its own interface in the Cyber Board system
with a different setup of information and different teams. The setup is not the same be-
cause each department like Hematology, the Department of Infection and the Department
of Pulmonary Medicine need different kinds of information. The departments can view each
other’s Cyber Boards, but can only edit their own.
6.3.2 Information Technology and Systems at the Radiology Department
As mentioned above, all practices at the Radiology Department are very dependent on differ-
ent kinds of technology. Specialized equipment for making the many forms of images needed
to diagnose and treat patients, like MR and X-rays require specialized information systems for
handling the equipment and images and specialized and expensive computers and screens
for handling the large amounts of data and viewing the details of the images. Two of these
screens are used for one work station. Here only the EasyViz system is described as this is the
main information system that is used in almost all work practices at the Radiology Depart-
ment.
EasyViz
EasyViz is the name of the radiology system consisting of RIS (Radiology Information Sys-
tem) and PACS (Picture Archiving and Communication System) which are described further
4In Danish it is called ’Cybertavlen’.
5The CPR (civil registration number) is a unique personal identification number that all Danish citizens have. It
is used by all state authorities.
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below. The system is used in administration and for image handling. EasyViz is used in all
radiology departments, and recently it has also been implemented at the Department of Nu-
clear Medicine at Aalborg Hospital. It is used by both the clinical and administrative staff of
the Radiology Department. Further, all hospital and psychiatric wards in the North Denmark
Region have access to images and descriptions through EasyViz. The systems are used for
writing image descriptions, managing, storing images etc., as described in chapter 5.
The RIS (Radiology Information System) is an information system for handling patient data
in relation to the radiology work process. It integrates making requests, booking, administra-
tion and registration of tasks and it also allows physicians to write notes and descriptions.
The PACS (Picture Archiving and Communication System) is the system used for archiving,
distributing, manipulating, retrieving, and presenting radiology images. It is used for viewing
and making diagnoses based on the images of the patient.
In comparison to AMA the radiology systems are specialized and have higher demands for
both hardware and peopleware. The hardware needs to be able to handle the large amount
of data and the clinicians need specialized knowledge and training to be able to handle the
complex information systems. We now turn to the challenges and support needs the infor-
mation technology and systems at the two departments.
6.4 Support and Information Technology and Systems
Challenges
6.4.1 ITS-Support and Systems Challenges at AMA
The use of information technology and systems at AMA is not without certain challenges.
Below, the following range of challenges is used to exemplify the many different ways infor-
mation technology and systems impact local practices:
• Network problems
• Theriak functionality
• Transfer of patients
• Log-in problems
• Procedures for unpredicted circumstances
• Systems downtime and breakdown
• Learning emergency procedures
• Teaching new staff
• Learning emergency procedures
• Support of the Cyber Board
Examples are given below on these types of problems.
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Network Problems
As mentioned above, the nurses at AMA use the Theriak system throughout the day. A con-
sistent problem with the use of this system revolves around the medicine room where the
computers and the network connection have problematic start up times:
Nurse: “We have four or five computers standing out here but as mentioned it can often be
a problem that our [wireless] signal out here isn’t very good. So one of the computers can
actually never be used or maybe something goes wrong. Then we can only log on to the
system or something like that. So of course we sometimes end up standing in line if a lot of
people have to do some work out here.
You stand and wait and then restart [the computer, and when you come back] then some-
one else is using it and then you go do something else, because you can’t just stand around
and wait.” (Interview 5/1 2010, Nurse, AMA, Aalborg Hospital)
In this case the work processes of the nurses are interrupted and they become annoyed be-
cause of the problems related to IT. The IT-department has identified the problem as a defi-
ciency in the wireless network router in the hallway. The signal of the router is not sufficient
for the amount of PC’s used. However, the problem could not be solved as there were not
sufficient funds. The example shows the difficulty of prioritizing in the hospital. Even though
the problem negatively affects the daily work processes the problem cannot be solved.
Theriak Functionality
While the nurses do not find significant problems with the use of the Theriak system (except
for the technical problems) a physician interviewed expressed difficulties with the system.
The fact that the system sometimes freezes and cannot be shut down, but has to be restarted
is frustrating and time consuming. Furthermore, the physicians have wishes for added func-
tionalities to be added to the system, to ease their work processes. A physician explains:
Physician: “I started in September. Even though I had a course in Theriak and I know
that there are some information folders available about the system. I still think that I
have problems anyway, and many of the physicians can’t solve this either. There are some
problems with the system concerning the way you would like to enter medicine which can’t
be done. It is made difficult. So instead you have to sit there every day and enter something
and if it’s 10 days . . . Anyway, it’s a long time that you have to spend on it. But during
the daily work life it works.” (Interview 5/1 2010, Two young physicians, AMA, Aalborg
Hospital)
The physician has problems with some functions in the Theriak system even though she has
been on courses in the systems and has looked in the manual. She has the feeling that she
has wasted time on entering medicine prescriptions for a patient. The system does not ac-
commodate the way she would like to work. She further explains her frustrations with the
system:
Physician: “For example on an everyday basis. [...]even though you’re told that there are
these information folders I think it would be nice if you could call somebody who could
tell you how to enter something in a smarter way than how I’m doing it. I have asked other
people on the department for help. But they don’t know how to do it either.”
Interviewer: “So there’s a need for somebody who can provide information about the sys-
tem?”
Physician: “Yeah. It works for some of the daily stuff if you need a pill. And I also know how
to do it if somebody needs half a pill. But if the treatment is more complex and they need
three pills and then they need half a pill and then they . . . Then I can’t find somebody who
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knows how to do that in a clever way. And I’m sure that there’s a way to do it. That’s the
annoying thing. So I would really like if there was somebody you could call.” (Interview
5/1 2010, Two young physicians, AMA, Aalborg Hospital)
The above quote highlights two problems in support. One is that the physician does not
know who to call about specialized problems. This relates to a communication problem of
the IT-department in relation to new staff. Another related problem is finding out how to
do specialized tasks in the system or if they are even possible. This can be done by a range
of means, though knowing who to call would be a first step. The supporters in the previous
chapter expressed that they thought the staff generally knew who to call. It seems that some
at least lack this knowledge in the organization.
Transfer of patients
Challenges in using Theriak can also emerge in the transfer of patients from AMA to other
wards with different practices of dispensing medicine. Using the system at AMA is not the
problem, but as explained in the previous chapter, a problem can occur when transferring
patients from a ward which uses ’on the fly’ dispensation of medicine to a ward that dis-
penses the medicine for the patients on a daily basis. This is the case when patients from
AMA are moved to other medical departments. The problem is not seen within AMA, but at
the receiving departments. This might seem inconsequential in relation to the question of
support but it illustrates both that 1) it is important that the system is flexible in relation to
different preferences about the way to carry out trivial tasks like administering medicine, and
2) that a lack of such flexibility would result in frustrations in the staff.
Log-in Problems
There is a range of challenges in relation to log-in. One is remembering the passwords for the
many different systems, especially the ones that are used infrequently:
Nurse: “We use different access codes which can be hard to remember for those systems
which we don’t use very often. I can forget them sometimes and then we sometimes borrow
each other’s log-in.”
(Interview 5/1 2010, Nurse, AMA, Aalborg Hospital)
The nurse explains that when they e.g. log in to see the results from a lab test they some-
times use passwords borrowed from other clinicians. From a perspective of IT-safety this is a
malpractice that can compromise the access to confidential data about patients. The nurse
interviewed is not as focused on security as on documentation. She is very aware of the is-
sue of documentation and always uses her own login when using the CPOE for administering
medicine for the patients.
Another log-in problem is the number of times e.g. a physician has to log in during the
daily work practice because many different systems are used. Two physicians explain:
Physician 1: “I talked to a physician and he thought that it was annoying that you have
to log in every time you wanted to see X-ray pictures or enter medicine. You need to log in
every time to do something new and that takes some time.“
Physician 2: “You don’t have to do that with the system they have in Århus.“
(Interview 5/1 2010, Two young physicians, AMA, Aalborg Hospital)
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The physicians would like a single sign-on solution like they have in Århus to ease their prac-
tices. This solution would also solve the problem of remembering passwords, as there would
be only one to remember. A problem that would not be solved in relation to handling pass-
words and log-in is actually getting hold of the passwords. A new physician explains her
problems with getting access to the systems she needs in order to do her work:
Physician: “I have just gotten an account on the system and haven’t received my codes. The
IT-support can be a bit slow.”
Interviewer: “Are you able to work, then?”
Physician: “No, you can’t do anything. You are really dependent on the IT-systems. Either
you have to do it in the old-fashioned way . . . But you can’t do that because it’s too slow.
Then there’s not enough to get anything done.” (Interview 5/1 2010, Young physician,
AMA, Aalborg Hospital)
The new physician is dependent on having passwords for the systems. She cannot actually
begin her work before she receives the passwords and the waiting time results in her not being
able to do her job. The physician is dependent on a quick response from the IT-department,
which did not occur.
The physicians and the nurses all have problems with log-in. The physicians are displeased
with having to log into too many systems or even getting the codes, and the nurses with hav-
ing to remember many passwords. As mentioned, having a single-sign on solution might
counter some problems, but support on password management from the IT-department is
still an essential task.
Procedures for Unpredicted Circumstances - The H1N1 Influenza Pandemic
With the H1N1 pandemic of winter 2009 the hospitals and IT-department experienced an
example of the kind of coordination work the IT-systems can enforce on practice. When an
influenza spreads, the hospital generally tries to contain the problem by setting up special
ward for the patients affected so it does not spread to weak patients to whom it might be fa-
tal. As the H1N1 spread and it became apparent that this was a problem that needed to be
contained, the hospital began developing procedures for handling the problem. This pro-
cess did not initially involve the IT-department. The cases were registered in different ways
at different departments and the problem was handled practically, but as it turned out not
correctly in the information systems and registration sense. The H1N1 cases were registered
in different ways or in some cases not registered at all.
According to the manager of Customer Relations Office many departments made their own
systems for managing and registering the cases of H1N1 as was the case at AMA. When the
scope of the pandemic became apparent, the hospital management and the IT-department
stepped in with a demand of streamlined registration in the system. The hospital manage-
ment decided that the nurses were supposed to register the cases. This became a problem as
the nurses rarely use the PAS system:
PAS supporter: “If we had known that a nurse would register everything we probably
wouldn’t have made things like this. It’s not fair to them!”
Interviewer: “What is the different between nurses and secretaries?”
PAS supporter: “The nurses have never been into those menus. You have to register a lot
backwards. The department for children is under a lot of pressure with all the kids who
gets in.” (Interview 12/11 2009, Two PAS supporters, IT-department, Aalborg)
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Figure 6.2: One of the 27 pages in the guide used during the H1N1 influenza pandemic describes
use of the systems and appropriate procedures.
The decision to have the nurses register the H1N1 cases resulted in a big workload on the
PAS team as many patients had to be re-registered in the systems and the nurses had trouble
using the system which resulted in errors. The team helped the nurses with the work and
sometimes did the work for them because the procedure of changing the data could produce
errors in the system if it was not done correctly.
In January 2010 the procedures from the hospital management and the IT-department had
reached the organization and the IT-department had documented the proper ways of regis-
tration. At AMA the registration procedure had an additional guide (a 27 pages document,
see figure 6.4.1). This guide was made by the medical secretaries from the department. The
medical secretary explains why they made the guide even though it was not their responsi-
bility:
Secretary 1: “It’s the normal work procedure. There are guides to everything in order to
get things done correctly. There are descriptions of procedures for everything. This really
doesn’t have anything to do with IT-systems. It’s just a guide. We made that one. It isn’t
from IT-health.”
Interviewer: “It isn’t generalized?”
Secretary 1: “No, it’s not. They have received it other places but they have to adjust it
themselves. It doesn’t fit all the departments.”
Interviewer: “So you make the guides for using the systems?”
Secretary 1: “We have done so but it is not . . . Basically it’s a job for IT-health. We have just
chosen to do this to be sure that things are as we ...”
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Secretary 2: “If not it gives us a lot of work later on. It is really valuable.”
Secretary 1: “It decreases our stress, I think.”
Secretary 2: “It does. If you don’t transfer a patient fast enough or re-register something
fast enough then that department will call you instantly and ask if you can’t do this or
that. How do you do that? Then you can just look through that. I think the nurses use it a
lot. There’s a lot in pandemic, the map for the secretaries. It’s mostly work procedures.”
The importance of correct procedures is here described by the secretaries. Descriptions are
made on all kinds of practices at the department level, but generally the IT department makes
the guides. In this case, however, the secretaries steeped in because the nurses needed the
guidance on use of the system, and because it would ease their work flow in the end. Another
reason is that the descriptions need to fit and be described in relation to the work processes
of the clinicians at the department. The general guidelines from the IT-department are in
this respect not enough. This raises the question of whether other guidelines provided by the
IT-department are considered to be too broad and as not fitting local procedures.
Challenges of new staff
Nurses and secretaries are generally taught the use of the systems by side-by-side learning
and by asking colleagues when they have problems. Generally the nurses, medical secretaries
and physicians interviewed found that most systems were not that difficult to use. They are
getting used to the use of information technology and systems as daily work tools, but this is
to some degree dependent on the background of the individual nurses. As a nurse explains:
Nurse: “... there’s probably a difference if you ask me or if you ask one of my old colleagues
because I’m also part of a generation where I have used it at home and throughout my
education.” (Interview 5/1 2010, Nurse, AMA, Aalborg Hospital)
The difficulties of using systems can be very different from person to person, but it is not
within the scope of this study to assess user friendliness.
Physicians also use side-by-side learning, but also have general introductions to the sys-
tems. Sometimes, however, this is not the case. A physician explains that she has not been
introduced properly to the systems. She has received some side-by-side learning, but not to a
degree where she feels comfortable using them on her own. She explains why this is the case:
Physician: “It’s because there is an acute lack of physicians. So that’s probably why we have
started so early, as fast as possible.”
Interviewer: “So there’s nobody from the IT-department who can just drop by?”
Physician: “No, it’s right after New Year. So that’s why. But I think I will learn it while
working with it. You do that generally. I think it will be hard to get an overview of all the
folders.” (Interview 5/1 2010, Young physician, AMA, Aalborg Hospital)
This example shows the difficulties that can emerge in certain circumstances. The acute need
for physicians coupled with the fact that the new physician was employed the 1. of January
have put her in a position where there are few and limited possibilities for getting assistance
on the use of the systems.
Systems Downtimes and Breakdown
Another aspect that is relevant to describe in relation to the use of information technology
and systems at the Aalborg Hospital is the amount of downtime and the procedures related
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to them. Downtime can happen either because the system is being updated and therefore is
taken offline or because the system actually has a severe error and has broken down.
When the IT-department updates a system it will be offline for the duration of the update.
The downtime is notified well in advance and is mostly carried out during the night shifts.
During downtime the medical staff uses ’emergency records’. A computer at the medical
secretary’s office is set up to print them out when needed. In case the system is down the last
backup is the voice recorded messages from the physicians which include descriptions of
what medicine is prescribed for the patients. However, these do not provide any information
about what medicine has already been administered to the patient.
Interviewer: “Are there emergency procedures for what to do [if Labka crashes]?
Physician 1: “Yes, there should be. But I know that our department have experienced that
nobody knew enough about the emergency procedure. The laboratory wanted to have it in
writing where there was someone who needed . . . We had an incident which I think was
also reported as an unforeseen incidence because ...”
Interviewer: “There wasn’t enough communication?”
Physician 1: “Yes.”
Interviewer: “So some emergency procedures which were more clear [would be desired]?”
Physician 1: “Yeah, and that people know how to send a piece of paper as well ...”
Interviewer: “It’s important to remember the old virtues in case of emergencies.”
Physician 1: “Yeah.” Interviewer: “Do you think that there is a need for local support? Can
it be intimidating to call them and ask? Or is it okay that you call in and let them take
control of your screen?”
Physician 2: “It’s fine the way they do it, also in terms of [saving] time.” (Interview 5/1
2010, Two young physicians, AMA, Aalborg Hospital)
When systems break down at the hospital it can have many consequences In the worst case
maltreatment of patients can be the result. - Using emergency procedures - Reverting to
paper based documentation. There are procedures for systems breakdown and failures. New
physician didn’t know procedures for emergency situations or the ’old’ way of documenting.
Making sure old skills are not lost?
Support of the Cyber Board
The Cyber Board is as mentioned, developed locally with the assistance of the IT-department.
However, this does not mean that the IT-department takes care of the support. The head
nurse explains:
Head Nurse: “Well, it’s really something which we introduced some years ago. And then
we teach it to each other so to speak. When you arrive here and you are new and have
to be a coordinating nurse. [...]and I think they do that in the same way on the smaller
departments.” (Interview 5/1 2010, Head Nurse, AMA, Aalborg Hospital)
The use of the system is supported locally by experienced staff teaching the use of the sys-
tem to new coordinating nurses as the need arises. The head nurse finds this arrangement
acceptable, because the system is relatively easy to use. The support on the system only be-
comes a problem when there are technical problems and when it has to be implemented on
new departments:
Head Nurse: “The problem is that when there’s trouble, then it’s difficult to get through to
somebody. Last week somebody from another here at Aalborg Hospital was here to have a
look and they would [like to help]. But they have a hard time figuring out whom we could
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have as a contact and who could help us build that.” (Interview 5/1 2010, Head Nurse,
AMA, Aalborg Hospital)
Support of the Cyber Board system is outside the defined scope or service level agreement of
the IT-department as they have decided that they do not by default assist with self-developed
systems. According to the head nurse, the development of the Cyber Board has been very
dependent on contact with and help with development from one specific person from the
IT-department who has since moved on to another job. This makes support of the system
difficult, because the knowledge and responsibility was not moved or transferred to another
IT-professional.
There is no official plan to further development and support of the system even though
is is already being passed on to other departments. According to the head nurse a range of
different centers of the hospital with the same setup are implementing the system or are con-
sidering doing so. Some of these are the Pereoperative Department and the Department of
Orthopedic Surgery at Aalborg Hospital and the medical center at Hjørring Hospital. How-
ever, the missing coordination is considered a problem, as explained by the head nurse:
Head Nurse: ”But it’s a shame that different contacts are assigned to it, or whatever. You
could use some of the experiences from the process we have been through. We should have
patented it ...” (Interview 5/1 2010, Head Nurse, AMA, Aalborg Hospital)
Coordination of support and implementation could provide both more effective and efficient
processes in relation to the self-developed system, and might also provide the basis for fur-
ther development and integration of the system to the new hospital practices implement-
ing the system. More focus from the IT-department on how they handle these locally devel-
oped systems and the further implementation in other departments is needed for this to be
achieved.
6.4.2 ITS-Support and Systems Challenges at the Radiology Department
I will here briefly touch on the challenges of information technology and systems use and
support in the Radiology Department in a comparison to AMA. As mentioned, the Radiol-
ogy Department has more varied work practices and specialized systems in comparison with
AMA. This is the reason why they also have a different set of challenges in relation to use of
the systems and that their support is structured differently. The challenges are related to the
fact that their work practices are more dependent on the information technology and systems
than is the case with AMA
Generally the staff at the Radiology Department expresses frustrations over the technology
and systems:
• System downtime and breakdown
• The system is sometimes slow when many people are using it at the same time, espe-
cially in the morning.
• Getting functionality changes
The high dependence on information technology and systems in the Radiology Department
makes support very important. Not much work is possible if the system is not functioning
properly either by being slow or if it has broken down, which is presumably the reason why
there are local supporters both for the PACS and RIS systems. The challenges of support are:
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• Having sufficient local support of information technology and systems
• Education of personnel
• Problems regarding systems ownership
As mentioned the Radiology Department has employed their own supporter and teacher of
RIS. There are also supporters and systems owners at the IT-department, but the extra need
for support has made local support necessary. The local RIS-supporter is also quality man-
ager for the department and handles the standardized use of codes used for the registration
of illnesses and treatments of patient at the hospital. The RIS-supporter arranges courses
and education of new staff and introductions to new functions for all staff at the Radiology
Department. She also takes care of ongoing use support when personnel have specific ques-
tions. Other kinds of support are side-by-side learning like they have at AMA or introductions
in smaller groups. The Department of Radiology also has a local IT-support room where the
PACS-supporters are present some days of the week. The PACS-support team is organization-
ally a part of Networks and Servers and the team functions partly as local technical IT-support
and partly as support on application use or IS-support. They are also systems owners on the
PACS-system and thereby manage the ongoing development of the system.
Unlike AMA the work practices at the Radiology Department are based on a specialized
system. Systems ownership of general systems used throughout the hospitals of the region
are placed at the IT-Department, but it is less obvious that ownership of specialized systems
needs to be structured in the same way. The fact that systems ownership lies outside the
Radiology Departments of the North Denmark Region is an interesting fact. In the previous
chapter, it was mentioned that the laboratory results system, Labka, was organizationally lo-
cated at the laboratory department and that the systems owner was a bio-analyst situated
at the hospital in Aalborg. A question raised by a radiology physician, PAS-supporters, the
bio-analyst supporter and the IS-support manager, was whether a professional system like
EasyViz should be managed in a way more closely tied to the clinicians and users of the sys-
tems. In the Radiology Department a PACS-supporter explained that the reason for systems’
ownership lying outside the Radiology Department was that the different radiology depart-
ments at different hospitals in the North Denmark Region could not agree. They were all
strong personalities and for this political reason the systems’ ownership was taken care of by
the IT-department. The system owner on Labka mentions another reason. Their system was
developed before the IT-department was created, and therefore they have a more de-central
structure than the systems that have been introduced after the creation of the IT-department.
Support structures cannot only be based in general best practice models. The local historic
and political reasons for the organization of support are also important factors in what works
in an organization.
6.5 Comparing Work Practices and Support Needs of AMA
and the Radiology Department
AMA and Radiology are widely different departments. Both the core focus of their work and
the dynamics of a work day differ. The Radiology Department is in a sense more dependent
on the information systems than AMA, because a breakdown means that the images cannot
be stored, handled or shared in the system. In AMA the work of nurses and physicians can
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Table 6.1: Comparison of work practices between AMA and the X-ray unit’s.
AMA Radiology
Systems General Specialized
Work practices Mobile Stationary
Computers Shared by all/General purpose PC’s Shared by few/Specialized
computers and systems
go on by using e.g. the emergency medical record printouts, though this produces a large
amount of extra work and unfamiliar procedures for the younger staff. However, the secre-
taries can do very little when the systems are down. In table 6.1 the different practices and
systems uses of AMA and the Radiology Department are represented. The differences em-
phasized in the table are related to technology and systems, work practice and computer use.
The technology and systems at AMA differ in so far as the systems used at AMA are general
systems used throughout the hospital, whereas the technology and systems used at the Ra-
diology Department are specialized for their specific work practices and are more complex
professional systems. The work practices also differ. AMA generally has mobile clinical work,
while the Radiology Department has more stationary work bound to machines and computer
screens. This also impacts their work with computers. Where AMA has shared general pur-
pose computers, the Radiology Department has expensive specialized equipment that are
only shared among a few clinicians.
On the basis of the above considerations on differences and similarities in practices four
important points can be highlighted in relation to challengers with information systems and
support in the hospital:
• The work of the clinicians is organized through local procedures and specialized work
practices. This requires locally tailored support.
• Demands on standardized registration in the IT-systems poses problems for the dy-
namics and flexibility at the departments for handling special cases. This makes de-
mands on locally developed teaching of use and guides to systems.
• The high degree of influence of management decisions about IT on clinical practice,
makes it necessary that the users are also provided means of communicating with man-
agement.
• Support needs are different among and within hospital units which demands locally
fitted support practices.
A range of differences and challenges emerge in relation to the use of information technology
and systems at AMA and the Radiology Department. It is argued here that the challenges and
differences point towards a need or recommendation of both situated learning and situated
systems support in addition to the considerations on redesign as introduced in the previ-
ous chapter. A framework of local ITS-support will need to take the locally situated learning
practices and the ongoing development of information technology and systems into account.
One model of support does not fit all departments and kinds of staff.
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In the following, the concept of situated and organizational learning is considered in rela-
tion to support work to highlight the need for situated local support structures to ensure the
proper use of information systems.
6.6 Reflection: A Learning Perspective
As mentioned in chapter 3 information technology and systems can be seen as infrastruc-
tures which to a certain extent determine or ’script’ the practices of the hospital work. In
this chapter some unintended ’scripts’ became evident. The H1N1 influenza was handled by
nurses and the registration practices getting structured and standardized too late. Another
example was how the physicians had trouble with the use of Theriak. These are not necessar-
ily redesign problems on the system’s side, but questions of structuring support and manage-
ment of information systems and securing effective communication and learning dispersion
in the organization.
The users’ perspective on support is the focus in a range of studies. These range from
user satisfaction (Shaw et al., 2002; Tan et al., 2010; Nilsen and Sein, 2002, 2004), acceptance
(Sykes et al., 2009), adoption (Sarker and Valacich, 2010; Lupiáñez-Villanueva et al., 2010),
user types (Govindarajulu, 2000; Govindarajulu et al., 2000; Govindarajulu, 2003), communi-
cation (Brand et al., 2005; Eales, 2004), requests (Kim et al., 2010), support needs (Henderson,
2008; Samuel et al., 2002; Bhavnani et al., 2008; Topalian, 2001), security challenges (Angst
and Agarwal, 2009; Puhakainen, 2010; Koufi et al., 2010) and even emotions (de Guinea and
Markus, 2009; Beaudry and Pinsonneault, 2010). These perspectives will not be in focus here
but have inspired the considerations on learning and the model of stewarding.
Supporting the ever increasing complexity of ITS-infrastructures in hospitals demands new
ways of thinking about support work in relation to the varied and specialized work practices.
In order to make better support structures, it is important to understand and acknowledge
how learning is facilitated and supported in the organizational setting. The way learning is
perceived has an impact on how support is prioritized, structured and performed (Sein and
Nordheim, 2010).
A range of different learning needs in relation to three forms of knowledge about the use of
information systems are identified by Bygholm (2001). The three knowledge types are object
knowledge (what), tool knowledge (how) and Praxis knowledge (why). In relation to these, she
identifies the three different sets of learning and support needs. In relation to object knowl-
edge or the what, the need for support is focused on the functionality of the system and the
learning need is generally handled through courses, manuals and step-by-step instructions.
In relation to tool knowledge or the how, the need for support is focused on user experience
and motivation. Here the learning needs can be handled through support as e.g. ’garden-
ing’ on the local level. Bygholm explains: “Gardeners then are local developers or super users
that are given recognition, time and resources to support their fellow employees, so that they
can perform as effectively as possible” (Bygholm, 2001). The importance of learning the use of
information systems is the reason we now turn to situated and organizational learning.
6.6.1 Situated and Organizational Learning
According to Illeris (2002), the concept of learning has become central in relation to the in-
creased focus on developing competencies, flexibility and openness to change in work prac-
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Table 6.2: Two perspectives on learning from Elkjær (2005).
Cognitive perspective Practice-based perspective
The knowing
subject (Who)
Knowledge is tied to the individual and
its mental processes
Knowledge is distributed in social
relations within and between different
communities of practice
The purpose of
learning (Why)
Knowledge about practices. Change in
mental structures with the aim of
improved decision making (acquisition of
skills)
Knowledge in practice. Becoming a part
of a community of practice (human
development and creation of identity)
Contents of
learning (What)
Knowledge is objective facts,
descriptions and skills, often abstract
and independent of context
Knowledge is relative, temporal, practical
and tied to different communities of
practice
Method of
learning (How)
Knowledge is achieved and ’led’ through
codification, acquisition and exchange
between individuals and computers and
between contexts
Knowledge is achieved through
participation and acting together within
and across different communities of
practice
tices. The work practices of today demand flexibility and continuous learning in relation to
changes in procedures, merging of organizations, innovation, globalization and the imple-
mentation and redesign of information systems.
Research in relation to learning in organizations brings together ideas about how people
learn in work practices and how these practices develop and change. But learning while en-
gaged in work practices is different from traditional learning. There is a difference between
learning for the sake of learning and learning for practical purposes in relation to specific
practices which you may already be engaged in (Engeström, 2004; Henriksson, 2003; En-
geström, 2002, 1999; Lave and Wenger, 1991). This difference in perspective on learning can
be represented as a cognitive, as opposed to a practice-based perspective as done by Elkjær
(see table 6.2).
The two perspectives on learning represent a focus on the individual versus a focus on
learning together in a practice. In the cognitive perspective learning is an individual task of
acquisition of knowledge. In contrast, the practice-based perspective focuses on communi-
ties that are learning together through cooperation and shared practices. The perspectives
are not mutually exclusive but complement each other in the understanding of learning. Ig-
noring one can according to Elkjær (2005) potentially distort the learning practice. The two
concepts can be seen as metaphors for learning, a metaphor of acquisition and a metaphor
of participation respectively (Sfard, 1998).
I will argue, that the notion of organizational learning is central to an adequate under-
standing of support in the context of information technology and systems in hospitals. Sup-
port is not just a service that provides help and solutions for fixing technical and use problems
here and now. At the core of the practice of providing support, we have seen that there is also
an element of both learning and teaching. The problems that users have are often not just
isolated cases of flaws in the system, they are continuous and structural problems related to
the use of the systems which can generate malpractices and unintended work-arounds. The
supporters not only have to teach the users about the use of the systems, they also have to
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learn from the users how the systems are being implemented and used in a work practice in
order to see how the systems should be adjusted and adpted to solve and in the future avoide
specific types of problem. Both supporter and user have to figure out how certain things work
in order to see how work procedures might be improved. In this way organizational learning
and support are interconnected and can if perceived and handled correctly create learning
synergies as will be considered further in chapter 7 on support as information systems stew-
arding.
Work related learning and the learning related to supporting the use of information tech-
nology and systems are based on continuous learning practices, both formal and informal
like short courses, workshops, peer training and side-by-side learning. As in the practice-
based perspective on learning described above, the motivation for learning for both users
and supporters in the health care system is based on the practical application of knowledge
for specific purposes. Learning is related to specific work tasks, introduction to new routines
or functions in the systems. Learning is a key factor in securing the appropriate and intended
use of information systems in the organization.
Elkjær (2005) argues in the article ’Organizational learning in an organizational develop-
ment perspective’6 that we should:
"... perceive organizational learning as social processes with a foundation in an under-
standing of the relation between the individual and the organization as mutually created
and creating. [... Organizational learning is created when] you in one instance point your
attention towards the individual and the organizational engagement in and commitment
to change of the organizational practices." (Elkjær, 2005)
According to Elkjær (2005), it is not only the individual that is learning and who develops,
but also the context that the individual and the organization constitutes. If an organization
has a goal about learning, innovation or changing then not only does the individual need to
be flexible and open to change - the organization also needs to incorporate this attitude. In
support practices the learning perspective should not only be on training the individual but
also on the organizational commitment to learn and change.
Seen in relation to the practice-based perspectives on learning above, the Customer Re-
lations Office has primarily focused on the cognitive learning perspective as their focus has
been to teach individuals how to use information systems. From an organizational perspec-
tive on learning more focus on a practice-based approach to information technology and
systems should be considered important. In order to secure appropriate support structures,
it is important to clarify how the IT-department can help to support organizational learning
in relation to the use of information technology and systems. This is considered further in
the next chapter.
Double Loop Learning
To get a better understanding of the organizational perspective on learning, the concept will
be developed in the following through Chris Argyris’ concepts of single and double-loop
learning and his theory about organizational learning. According to Argyris, learning and
organizational learning can be understood in relation to the theories that form the basis for
the actions of the individual: "Our initial premise is that human beings design their actions
6Danish title ’Organisatorisk læring i et organisationsudviklings perspektiv’.
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and implement their designs. We call these designs theories of action ..." (Argyris, 1990). Hu-
man actions can in this sense be seen as designed or planned in relations to specific goals.
In the book ’Organizational Learning II’ Argyris and Schön (1996) differentiates between the
’explicit theory’ (what we think is the basis of our action) and ’theory-in-use’ (what can be
derived from observations to be the actually the basis of our actions). These relate to the
concepts of explicit and tacit knowledge (Polanyi and Sen, 2009; Wackerhausen, 2005; Khoo,
2005).
Through an analysis of the actual ’theory-in-use’, the tacit or sub-conscious knowledge
that forms the background of our actions is made explicit. In relation to support this means
that the theoretical understanding which is assumed by users can be different from their
’theory-in use’ which explains their actual actions in relation to the systems. This can be a
problem in so far as training or support often will be directed at ’explicit theory’. The question
remains of how it can be ensured that the actual user practices of systems are in accordance
to the desired use. In this regard, it is helpful to take a closer look at Argyris and Schön’s three
aspects of actions:
• The guiding values that define the frame of somebody’s actions
• The action strategies that are the methods used in navigating within the frame of the
guiding variables
• The consequences that are the actual results of a person’s actions
According to Agyris and Schön, a learning situation occurs whenever there is a discrepancy
between the consequences of an action and the desired goal. A missing correlation between
the intention and the outcome leads to one of two possible learning reactions. Either we will
try to find another strategy for reaching the goal that works within the given guiding variables
of our values, plans and rules. Alternatively, the discrepancy can lead to a questioning of
the guiding variables and thereby the foundation and assumptions for our actions. The two
strategies are what Argyris calls single- and double-loop learning, as illustrated in figure 6.3
on the facing page.
Single-loop learning is characterized by adaptive actions where problems are handled by a
minimum of changes. In relation to support the corrective actions made by IT-support or the
help with immediate problems in the use of information technology and systems can be seen
as single-loop learning. The user receives quick fixes regarding the problem at hand, but the
problem is rarely considered in relation to general work practices. The goals, values, strate-
gies and framework that are the basis for the user’s actions are not scrutinized or questioned.
On the other hand double-loop learning can be characterized as generative learning, be-
cause the corrective actions lead to a change in how strategies and consequences are per-
ceived and how questions are raised regarding the normative frame for actions. In this way,
new knowledge can be generated. This kind of learning is according to Argyris and Schön im-
portant because individuals, groups or organizations need to be able to respond to complex
and changing environments like it is the case with the information technology and systems
in hospitals.
In the case study. it was apparent that the supporters generally are reactive in relation
to identifying and solving problems with information technology and systems. They have
ideas and would like to be more proactive in their work, but the resources are limited. In this
sense, support can be characterized as single-loop learning. On the other hand supporters
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Figure 6.3: Agyris’ model of learning.
engage in decision making on acquisition of new technologies and the IS-managers incor-
porate feedback from the organization e.g. through reacting on problems seen in reports on
adverse event and user requests. There still, however, seem to be a lack of structures around
how best to respond to problems on a more general level.
Agyris describes two strategies of theory-in-use that either enable or hinder double-loop
learning. He claims that we in general are socialized towards a theory-in-use that leads to-
wards low trust and defensive, controlling actions that work against double-loop learning.
If the goal is double-loop learning, our theory-in-use should be oriented towards cooper-
ative learning, dialogue and sharing of experiences. By supporting the theory-in-use that
enables double-loop learning an organization can adapt to and learn from even difficult and
changing circumstances. Argyris defines four principles for someone who wants to facilitate
double-loop learning in organizations:
• Not taking the given as given. They must explore ’what is not given in the given.’
• They must treat learning as ’sacred’ and acknowledge that attempts of minimizing sur-
prises can lead to surprises that are more fundamental.
• All participants must acknowledge that they to a certain degree are personally respon-
sible for creating and contributing to the organization.
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• They must learn that productive reflection is as important for human problems as for
technical problems.
For Argyris and Schön it is the employees in the organization that construct and reconstruct a
representation of the theory-in-use of the whole. This construct or image is continually under
development and reconstruction. In this sense, supporting and engaging in the development
of the ’theory-in-use’ is a prime concern for supporters. They are, as mentioned before, not
just fixing problems they are engaging in organizational learning activities and developing
organizational practices. The role of the IT-department and support work is to facilitate the
learning processes. The support of hospital staff is generally focused on the functionality of
the systems. In order to move towards better learning environments, it is important to also
bring into focus the local use practices and ’theory-in-use’. This can be done in many different
ways. A proposal for facilitating better learning environments on the local level is proposed
in the next chapter.
7 HIT-Stewarding: Supporting
Infrastructures through Redesign and
Learning
“[...] if we could have a local IT-worker who was connected to what we are working on and
who understood what we are saying, then we would be better able to use the information,
which we spent so much time entering into the system. And maybe also to extract it again.”
(Interview 29/10 2009, Medical secretary, Aalborg Hospital)
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Key points of this chapter:
• The case study points to missing focus on the structuring aspects of
information technology and systems and on the widespread lack of
local practices of learning and redesign.
• IT-organization frameworks like ITIL are generally used in the Dan-
ish regional IT-departments. They focus on generic structures and
processes rather than interaction and local circumstances. Practice-
based support models on the other hand point toward the local con-
tingencies and towards the aspects of design and learning in support
work.
• The concept of HIT-stewarding provides a valuable perspective on
the area of support in hospitals with a focus on learning and redesign.
• A model of HIT-stewarding in hospitals further emphasizes the em-
powerment of the hospital organizations in their relationship with
information technology and systems and the IT-department.
This chapter provides a conceptual and theoretical framework for ITS-support, which may
be termed ITS-stewarding. The framework draws on the analysis and reflections of the case
study and the three key concepts that have been introduced in relation to understanding
ITS-support and services. The three concepts are infrastructure, redesign and learning, as in-
troduced in chapters 3, 4, 5 and 6 respectively. The analytic concepts and theories have been
chosen on the basis of the themes that emerged from the empirical materials, the literature
studied in relation to support and the background knowledge and interests that were a part
of the motivation for this research project.
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Figure 7.1: The three main concepts of situated learning, redesign and infrastructure drawn from
the case study of support leading to the development of the concept of ITS-stewarding.
The case study showed the complexities of supporting and embedding information tech-
nology and systems in the hospital practice of the North Denmark Region. Further, it showed
the need for a focus on and development of models for structuring support in the local prac-
tices. These insights provided the basis for the development of a framework of local support
that focuses on learning and redesign. This framework is based on Licker (2010) and Wenger
et al. (2010)’s development of the concept of application stewardship and technology stew-
arding in communities of practice. The framework of ITS-stewarding is presented as a pro-
posal for a new approach towards handling the aspects of learning and redesign in support
of ITS-infrastructure in the local hospital setting.
7.1 Infrastructure, Redesign and Learning
In the above chapters, the phenomenon of support has been elaborated upon through an
exploration of the varied practices and needs in relation to the maintenance and develop-
ment of ITS-infrastructures in the hospitals of the North Denmark Region. In the case study,
it was argued that ITS-support does not only consist of operations and maintenance of in-
formation technology and systems. It also involves a range of activities, which includes both
reflective and situated learning and issues of redesigning work practices as well as informa-
tion systems. The three perspectives of infrastructure, redesign and learning introduced in
the previous chapters are here brought together in a renewed understanding of support as
illustrated in figure 7.1. The main reflections that each of the concepts brought to the under-
standing of support are summarized in turn below.
7.1.1 Infrastructures
The concept of infrastructures can be used to understand the role of information technol-
ogy and systems in hospital work practices. As mentioned, it can be seen as representing a
perspective of techno-logic as it emphasizes the structural aspects of technology. The main
points from the case study in relation to ITS-infrastructures are the following:
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• Infrastructures structure or script work practices, even though local use practices are
not always what the designers intended.
• Infrastructures serve as boundary objects for communication and interaction between
diverse groups of personnel.
• Support of these structures which are not just technical but also social is essential for
the functioning of the core practices of the hospitals.
• Finally, it is important to note that ITS-infrastructures are not just the technical or phys-
ical artifacts, but also the network of actors both human and things that underlie the
hospital work practices.
7.1.2 Redesign
When considering the concept of redesign in relation to support there are two bodies of liter-
ature of importance, namely organizational and systems redesign. The main points from the
case study in relation to redesign are that:
• Redesign is not only to be understood as radical changes, but as an ongoing process
happening continually in the organization.
• Redesign can be used to empower users in the development of their work processes.
• Redesign can be seen as a central part of support as it engages in ongoing development
of the work place on both a technical and a social level.
7.1.3 Learning
The concept of situated and organizational learning is used in understanding the role of ITS-
support in relation to learning skills and use of information technology and systems. As men-
tioned, the concept can be seen as representing a socio-logic emphasizing the social aspects
of support work. The main points from the case study in relation to learning are that:
• The activity of providing support is basically a form of organizational learning.
• A central part of learning the use of information technology and systems consists of
making sure that the local learning practices are supportive of the development of local
practices.
• In order to go beyond reactive or single-loop learning in relation to support work, sup-
porters need to engage in the active redesign of both local practices and information
technology and systems.
Throughout the study, the many facets of support work in relation to the hospital context
have been presented from the work of service desks to considerations about super-users and
development of support documents. Nevertheless, the study also shows how support work
is related to redesign of ITS-infrastructures and to development of work processes as well as
to organizational learning and change. In this way, the dissertation is about how the study
of ITS-support also became a study of redesign and learning in hospitals. The study further
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presented the complexity of local practices and of their use of information technology and
systems. The complexity of this issue highlights the need for appropriate support of the var-
ied practices.
7.2 Perspectives on Support
Information technology and systems in hospitals are becoming increasingly important. The
increase in the number and complexity of technologies and systems demands a focus on how
to support sustainable information technology and systems and appropriate user practices.
Clinicians need systems that support their work practice, but they also need support in using
the systems and designing the work practice around the systems. However, existing support
models are as stated by Kajko-Mattsson (2004) too general to reflect the complexity of the
task:
"Today, we do not have maintenance models (standards) appropriately reflecting the di-
versity of maintenance activities. What we have is a very general standard model mainly
applicable with perfective maintenance at the third support level." (Kajko-Mattsson, 2004)
Studies point towards a need for a variety of skills for the IT-professional. The focus on soft
skills are, however, not developed sufficiently in relation to support generally or on the local
level as there is a lack of models that are directly applicable in emphasizing these aspects in
support practice. A similar concern is highlighted in relation to health care organizations in
the following quote:
“[There is a] need for a change in the way health care CIOs approach technological and or-
ganizational evolutions. ICT [information and communication technology] departments
lack vision, governance mechanisms, skilled resources, and top management commit-
ment. This has led to a series of distortions in the innovation of Hospital Information
Systems (HISs) and ICT departments themselves. Currently they are too concerned with
day-to-day operations and delay comprehensive initiatives capable of leading to effective
ICT-driven innovations.” (Locatelli et al., 2010)
The challenge of fitting and sustaining ITS-infrastructures has become apparent through the
case study presented in this dissertation. The fact that support work is complex and involves
a range of different competencies, coupled with the fact that hospital practices are widely
varied and demand different support approaches, makes the organization of support in hos-
pitals a challenging task. The above quote focuses on management commitment, which is
of key importance. However, in order to make information technology and systems work in
practice, there is a need for understanding and focusing on the local practices as well. This
perspective is highlighted in the following quote:
"[...] research has underscored the fact that IT does not exist in a social vacuum, but that
the only sustained competitive advantage to using IT derives from the human capital of
talented employees who know how to fit technology to the organization’s needs and who
can skillfully partner with business users to manage organizational change" (Gallivan
et al., 2004)
Information technology and systems support in hospitals is a complex process, which in-
cludes not only technical areas, but also interaction with users, learning challenges and re-
design. The focus on centralization and support frameworks used to structure support work
has throughout the case study been shown to have positive implications in some areas. Both
staff and supporters are positive regarding the centralized service desk and the possibilities of
remote support. There are, however, also challenges. The lack of focus on the local support
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structures and practices in the North Denmark Region can lead to problems of incomplete
support in relation to the hospital work practices and their ongoing development. To secure
the complex ITS-infrastructures in the hospitals, it is necessary to take a closer look at the
support practices on the local level with a focus on the diversity of needs instead of general
structures and processes.
The varied use practices and systems in hospitals demand different kinds of support. This
is a point also made by Speier and Brown (1997)1. They further emphasize that ’one size’ does
not fit all in relation to support. They identify three influencing factors from the management
level which impact on local use and needs for support:
1. The department manager’s preferences for support
2. The department manager’s perceptions of risks
3. Policies at the department level
These factors point towards a need to engage with the management and policy makers of in-
formation technology and systems use at the department level, not only on a general level.
Further, the fact that different use of systems and different systems themselves demand dif-
ferent forms of support underpin this perspective. This point is also made by Shortliffe and
Cimino (2006). They state that “Leadership by respected clinical peers has proved a critical suc-
cess factor for CIS planning, implementation, and acceptance” (Shortliffe and Cimino, 2006,
p. 494). Engaging with management is thereby central to securing appropriate support and
development structures. However, department management is not the only matter of im-
portance in developing support practices. When integrating technology into practice, Kim
(2009) identifies four central factors: “to fully explain post-adoption phenomena, four mecha-
nisms—namely, reason-oriented action, sequential updating, feedback, and habit—should be
taken into account simultaneously in a unified model.” The case study showed that the pro-
cess of sequential updating and feedback were handled on a general level by the IT-depart-
ment. However, the North Denmark Region and hospital departments did not have much
focus on reason-oriented action and habits in the support structures, which are also under-
developed areas of the support literature. These aspects are part of what in this dissertation
has been considered in the perspectives on learning and redesign.
Learning and redesign in local practices is as mentioned in previous chapters somewhat
developed in practice-based frameworks and models of support like Kanstrup’s local de-
signer, Nardi’s gardener and Wenger’s broker. There is, however, a need to look further at
the possibility for developing local knowledge and competencies in handling learning and
redesign. The challenge of developing local innovation practices are not only related to devel-
oping local support structures. The IT-organization must also be open towards the demands
of the organization. This is what in the following quote is termed democratization:
“[...] the Western need of transforming health care infrastructures with IT can also be elab-
orated further from the following question: to what extent are the health care organiza-
tions and capital projects ready to democratize the technological infrastructure with the
clinical end-users, and what are the organizational means necessary to do so apart from
project organizations’ ongoing screening for errors?” (Wentzer and Bygholm, 2007)
The answer to this question, based on the case study, is that there is a need to empower local
practices in their relation to the IT-department and to develop the local support and ITS-
1Their term ’end-user computing’ (EUC) is here used as equivalent with information systems use.
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management competencies. Kanstrup develops the concept of local designers along these
lines:
"The local designer is not an expert but not just local either. Rather, the local designer acts
as the collective designer in the sense that the work is always thought of as a collaborative
co-process, which could, however, be qualified by more collaboration in order to manage
the contradictions related to IT-integration." (Kanstrup, 2005, p. 163)
To implement a support structure with local designers and empowering these in their deal-
ings with the IT-department, there is a need to develop more elaborate models that organiza-
tions can implement, but as is the case in design there are few models that address this issue
of local innovators as expressed in the following quote:
“The practical undertaking of selecting users to work as innovators and of evoking their
creative potential is crucial, but underexposed in the literature on user involvement in
design.” (Kanstrup and Christiansen, 2006)
The same is the case when considering learning and redesign in support work. There is a need
for developing a framework of support that puts into focus the local interactions with infor-
mation technology and systems and a proactive, developmental point of view. A way to do
this is to take a closer look at organizational structure, leadership, culture and work practices
in relation to local ITS-support. The support structures related to embedding and integrat-
ing information technology and systems in the hospitals is central to the way hospitals are
able to perform, but the empowerment of the local practices in relation to the organization
as such is also an ethical issue. In the following, the perspective is shifted to the ethics of
technology to underpin the importance of empowering local practices, before moving on to
the development of a framework for local HIT-support.
7.3 Why Empower Local Practices? - The Ethics of
Technology
In the sections above, the local practices and the empowerment of the hospital departments
in relation to the IT-department have been highlighted. This focus partly emerged from the
case study and partly from the literature on support practices. The importance of empower-
ing organizations is based on the influence that ITS-infrastructures has on the hospital prac-
tices. However, the question of empowerment is not only a practical matter concerning what
principles will most efficiently organize support. As with any instance of empowerment, this
is also an ethical matter of the legitimacy of power and organizational change. Ethics in rela-
tion to the implementation and use of technology are addressed in different ways in a range
of works (Neeley and Luegenbiehl, 2008; Suchman, 1995; Star and Strauss, 1999; Svenningsen,
2003). One perspective is that ethics should be seen as a relevant challenge on line with other
organizational issues:
“[...] if technology is in part responsible for the shape of our institutions, and if institu-
tional change in the sphere of law and custom can be subjected to philosophical critique
and democratic guidance, why should not technology be subjected to the same critique
and guidance? Specifically, why should not technical designers account for factors such as
exclusion cost, alienability, and rivalry in considering alternative designs? Why should not
the developers of technology also be socially and politically accountable for consequences
accruing from alterations in alienability, rivalry, or exclusion cost?(Thompson, 2008)
Because technology impacts organizational change, it should be subject to the same philo-
sophical critique as other organizational aspects. Often, management and developers have
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the conception, that technology is a necessary way of making progress and developing more
efficient work practices, but there are a range of central and relevant critical questions to be
raised. Nardi and O’Day (2000, p. 209) expresses such a concern in the following quote:
“But how much faster and smarter can we work? Under the circumstances do we want to?
[...] To develop healthy information ecologies, we must explicitly address the trade-offs.
We must address issues of "know-why" as well as "know-how.” (Nardi and O’Day, 2000, p.
209)
As mentioned in a previous chapter addressing the know-why and know-how is a concern
brought to the foreground in certain systems development methodologies through the focus
on user involvement. This focus ranges from getting input on design from the user to actu-
ally having a goal of user empowerment. These considerations are related to design ethics or
the question of whether the technology and systems designers have a responsibility in rela-
tion to the change inscribed through new technology in work practices. This question is also
raised by Star and Strauss (1999) as they air the concern for what structuring artifacts like
information technology and systems can lead to:
“[...] when serious inequities and divergent frames of reference exist, artifacts meant to
decrease the complexity of articulation work will not reduce it, but displace it. That is, if
the system does not account for the matrix of visible and invisible work and its questions
of equity, those at the bottom will suffer.” (Star and Strauss, 1999)
This perspective points towards the need to empower all stakeholders affected by new tech-
nology developments. On the other hand, it can be argued that the changes that technology
imposes are in some ways incomprehensible:
“[Powerful] technological interventions elude comprehension if only by being too small,
or too big, to register in human perception and experience. The most advanced techno-
logical research programs are thus bringing about a curiously regressive inversion of the
relation between humans, technology, and nature. No longer a means of controlling na-
ture in order to protect, shield, or empower humans, technology dissolves into nature and
becomes uncanny, incomprehensible, beyond perceptual and conceptual control.” (Nord-
mann, 2008)
It is important to be aware of the ethical aspects, but if we cannot even perceive the changes
that technology involves, as suggested in the above quote, how can we design artifacts with
an ethical awareness? The lack of means of controlling or even comprehending great tech-
nological changes is not just the case for large scale or ’powerful’ changes. Even technologies
that can seem ’neutral’ and predictable like information technology and systems can have
largely unpredictable consequences and give unpredicted reactions especially from the de-
velopers’ and management’s point of view. This means that there are special challenges to
handling these changes and possibly in making sure we are moving in the ’right’ direction
with a focus on both design and continuous redesign and negotiation of technology use.
There are many perspectives on how to handle the challenges that arise from the imple-
mentation of technology, from the focus on user involvement in systems development to en-
abling a more nuanced view on technology development (Neeley and Luegenbiehl, 2008) to
considerations on what it means to be human as reflected in design (Nardi, 1998). These are
all mostly design-oriented considerations. In the following, a framework of ITS-stewardship
and local ITS-support that emphasizes the empowerment of local practices and the learning
and redesign aspects of support is considered, developed and re-framed in relation to hospi-
tals. The first framework focuses on the management of applications or information systems
in organizations, while the other concept of technology stewardship focuses on supporting
and empowering learning in communities of practice.
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7.4 Organizational IT Orientation and Application
Stewardship
In the paper ’Application stewardship: a user responsibility approach to post-implementation
application performance’ Licker (2010) develops a framework of user involvement in appro-
priate and productive use of applications that he calls ’application stewardship’. Licker uses
the term application to cover specific software, but I propose that we use his ideas about
stewardship not only in relation to software, but in a wider sense in relation to information
technology and systems. As argued in the introduction, hardware, software and peopleware
are entangled and my suggestion is that we introduce the notion of stewardship in relation to
all aspects of information technology and systems use.
Licker derives the concept of stewardship from the use of the concept within management
or corporate governance literature. According to this view, the relation between owner and
manager is not that of an owner who contracts a service provider to carry out contractual
work. Rather the manager is seen as a steward who takes care of the business and the del-
egated responsibility of the owner. Accordingly, stewardship in relation to applications is
defined as:
“a set of responsibilities and activities that tend to promote the productive use of specific
information technology applications among users. [...] Application stewardship [...] is the
missing link, explaining how value is developed and maintained through the application
of information technology to information in organizations.” (Licker, 2010)
What he terms application stewardship, involves the responsibilities that organizations del-
egate. Licker emphasizes the point that the organization needs to take responsibility over
application use practices, as expressed in the following quote:
“The emphasis has been almost entirely on aligning IT toward organizational strategic
goals: ’fixing IT’ in a phrase. In other words, the research has focused on supply-side ac-
tivities. However, almost no work has been done on the evolution and development of
demand-side skills in IT application management (contracting, specifying, accepting, de-
ploying, and monitoring and improving the use of IT applications from the user side).
This burden on IT has contributed considerably towards the idea that the IT organization
and its infrastructure constitutes an imperfect, but perfectible, service to the organization.
Along with this is the view that there is therefore little responsibility on the demand side
for task improvement, skills development, or improvement of IT use outcomes.” (Licker,
2010)
In order to get past this one-sided delegation of application responsibilities, Licker proposes
that we look at user responsibilities. Application stewarding is, as represented in figure 7.2 on
the facing page, related to the process of supporting application employment or use. This is
done in order to secure the functional output of the work process involving the application.
The use of applications is conditioned by the contracts and agreements both in relation to
vendors and the IT-department surrounding the applications. The organizational orientation
or perspective towards these tasks are crucial to the role of application stewardship.
Information technology and systems are generally used to reach certain organizational
goals. Licker defines a set of activities, which the user performs or is engaged in across the
system life-cycle. These are:
• Acquisition (the installation of the application)
• Deployment (launching/opening the application)
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Figure 7.2: Licker’s model of application stewardship.
• Mastery (Learning the use of the system)
• Exploration (the ’reinvention’ phase of adoption)
• Evaluation (evaluating use and its results)
• Improvement (either improving the application or the use)
Application stewards can affects the process in all the above phases. The application stewards
can act as brokers or midwives, reducing the anxiety of the users in adopting new technolo-
gies. In deployment “stable task requirements, well-thought-out procedures, and application
support details [like the number for service desk and user manuals]” (Licker, 2010) are needed
for the effective application steward. Mastery is reached through e.g. teaching, peer training,
e-learning, guides and by asking the co-worker. Mastery is, according to Licker, a more com-
plex stewarding activity involving not only initial but also on-going training. The application
steward can “hold hands, provide references to ’expert users’, share experience of similar situa-
tions, and generally reassure competent, but inexperienced users that they will survive” (Licker,
2010). In this sense the application stewards are taking on local support tasks. Licker sees ex-
ploration as an extension of mastery that can be nurtured or reduced by organizational view
on and support of innovative practices and this can be enforced by application stewards.
Evaluation is another part of application stewardship. According to Licker, performance
evaluation requires a “respected and respectable productivity evaluation process with valid
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and useful measurements over repeatable business processes.” This, however, does not just
mean generalized questionnaires. Application stewards with local knowledge are needed for
interpreting the evaluation and assessing the use and fit of the application in work practices.
Application stewards can further have an impact on job performance improvement. They
can make a significant difference by; “being able to redesign tools or tasks or to obtain the
necessary resources to do the task better” (Licker, 2010). The same organizational conditions
apply as in exploration, namely that of cost and innovation orientation of the organization.
Licker points out the important fact that “for stewards to add value in this phase, they must
have some way of affecting tool design as well as use, if necessary” (Licker, 2010). As Licker
mentions changes are not necessarily to the better. Changing work practices can also involve
malpractice or avoidance strategies as possible activities, but a stewarding framework can
support change towards better foundations for decision making. The possibilities of appli-
cation stewardship is dependent on how this function is perceived by the organization, that
is, the level of importance attributed to the task and the role that these support functions are
expected to fulfill. The expectations of the organization also influence the type and level of
resources provided.
In relation to the case study, most of the information technology and systems responsi-
bilities are seen both by users and IT-professionals in the North Denmark Region as part of
the IT-organization’s work tasks. This delegation of responsibility is in the North Denmark
Region is seen in the range of tasks performed by the IT-department. The basic responsi-
bilities are of operations and maintenance, supporting user problems, teaching the use of
the systems, structuring the super-user organization and redesigning systems. But when e.g.
secretaries take on the task of developing local guides or when the development and support
of a system is largely handled on the department level, this is an example of the organization
taking responsibility for their information technology and systems use. The challenge of the
delegation and perceived responsibility for information technology and systems use emerge
because there are no clear structures or focus on this delegation of responsibility. The orga-
nization can thereby end up in a situation where there are weak local support structures be-
cause support is perceived as the IT-department’s responsibility and there are no local means
of or focus on these structures. This can further lead to gaps in culture and gaps in the under-
standing of tasks between IT-professionals and users. Delegating responsibility can further
result in the organization becoming less adaptive to the advantages of information technol-
ogy and systems. As considered in chapter 5 organizational and situated learning are rooted
in and needs to be developed in local practices. In chapter 3 the point was made that ITS-
infrastructures are complex and that they influence the organization. It is up to the organiza-
tion to become empowered in relation to information technology and systems, because the
IT-department is not aware of all the needs of the organization. The focus on ’fixing IT’ also
seems to be the strategy in the implementation of ITIL, where the main focus is on the per-
formance and processes of the IT-department. Development of local stewarding structures
can fill out the gap left in this support framework concerning local support practices.
Licker has as mentioned defined a set of activities which the user performs or is engaged in
across the system life-cycle. At first glance, the first three of these user activities (acquisition,
deployment and mastery) can be seen as part of the initial implementation phase, but based
on the case study the continuous change in personnel and steady flow of physician interns
makes the acquisition, deployment and mastery of applications a continuous endeavor. In
relation to acquisition the IT-support Office makes sure the applications and hardware are
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available to the user. The IS-support Office or the hospital departments take care of the ap-
plication deployment or launch, and the hospital departments generally takes care of the
continuous education of new users.
The last three user activities (exploration, evaluation and improvement) are all part of the
continuous stewarding needed in the organization. As mentioned in chapter 5, the ’rein-
vention’ or redesign of organizational practices is not just something happening on the in-
dividual level. Redesigns occur throughout the organization in relation to unexpected cir-
cumstances like the H1N1 influenza pandemic of 2009-10. Here, different local practices of
registration of these cases eventually were corrected by management and the IT-department
in order to secure standardization of procedures and registration of data. The activity of eval-
uations of system use is not currently part of the IT-departments work practices in the North
Denmark Region or in the hospitals. Such evaluation might be a means of proactively and
continuously developing support practices. Improvement activities are both part of the work
of the IT-organization and the local practices in the North Denmark Region. The system own-
ers and the user groups manage the redesign of the systems, while processes for e.g. regis-
tration are in some cases made on the local level as it was the case with the procedures of
registration in relation to the H1N1 case. However, a more systematic approach to picking
up on local ideas for improvement might make the integration and redesign processes more
effective.
In the case study of ITS-support in the North Denmark Region, the support tasks are gen-
erally perceived on a management level as an IT-department function. The IT-department is
both providing basic operations and maintenance services, and is also expected to organize
and manage local support structures. This seems to cause unintended challenges because
the economic means and organization of local structures are dependent on the individual
hospital department. On the other hand, making sure that appropriate local support struc-
tures are present, and coordinating between departments is an important task that needs to
be taken care of on a centralized level. These are, however, structures that were under nego-
tiation in the North Denmark in 2010-11 and further studies of the outcome of these could
provide a further understanding of support practices in hospitals.
In the following, a different perspective on ITS-stewarding is presented with a focus on
learning in communities of practice.
7.5 Stewarding Technology for Communities of Practice
Bringing in considerations on situated learning in relations to what Licker calls application
stewardship takes us from a management perspective to a perspective of developing and em-
powering local practices. As mentioned in the previous chapter, Etienne Wenger has devel-
oped the concepts of situated learning and further communities of practice, both by himself
and in cooperation with other researchers. The concepts are used to understanding how peo-
ple learn together (Lave and Wenger, 1991; Wenger, 2002; Wenger et al., 2010). This concept
is comparable to the concept of practice-based learning introduced in the previous chap-
ter. Wenger et al. argues that situated learning provides a specific perspective in relation to
technology use in practices:
“...emphasizing the experience with the workings of the community, we emphasize the
insider perspective that shines a very specific light on the potential fit between community
aspiration and technology. The insider perspective also emphasizes the practices that a
community has to develop to leverage technology.” (Wenger et al., 2010)
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This terminology is adopted here to emphasize the focus on the local circumstances and
practices that enable learning and redesign in relation to information technology and sys-
tems. The fundamental elements of communities of practice in relation to communication
technology as described in the book ’Digital Habitats’(Wenger et al., 2010) are: domain, prac-
tice and community, leaving out the element of identity explained in other works (Wenger,
2002). The elements are defined as:
• Domain: The delimiting factors that define who is outside and who is inside the com-
munity of practice. The core and defining factors of the community.
• Practice: Defined and identified by the practitioners sharing and cooperating within a
given domain. Being part of the domain is a question of learning a way of life and of
embodiment of the core practices.
• Community: Learning together depends on the quality of relationships of trust and
mutual engagement. Being part of the community means sharing values and engaging
in the practices of the domain.
Learning is in this perspective related to mastering and becoming part of the community of
practice that is both becoming a legitimate member of the domain acquiring the practices
and being involved in and engaging in the community. The elements define“[...] people’s po-
tential to learn together” (Wenger et al., 2010). Wenger et al. (2010) defines three different
questions about communication technology that the elements of learning entail. The ele-
ment of domain raises the question of “How does technology enable communities and their
members to explore, define, and express a common identity?”. The element of practice raises
the question of “How does technology enable sustained mutual engagement around a prac-
tice?” and the element of community raises the question of “How can technology support an
experience of togetherness that makes a community a social container for learning together?”.
These questions are answered by the development of the concept of technology stewarding.
Technology stewards are defined as:
“[...] people with enough experience of the working of a community to understand its tech-
nology needs, and enough experience with or interest in technology to take leadership in
addressing those needs. Stewarding typically includes selecting and configuring technol-
ogy, as well as supporting its use in the practice of the community.”
In this definition, both the situated learning and redesign aspects of technology stewarding
are introduced. The stewarding role emphasizes the need for people inside the community
of practice that can engage in and take part actively in the learning environment enabling
better learning practices, but it also emphasizes the importance of people inside the prac-
tice who can support the development and integration of technologies in local practices. The
concept of stewarding can be compared to super users as they support the community use of
technology, but as should be evident, the aspect of proactive engagement in the development
and integration of technology in practice is not part of the concept of super user. Technology
stewardship is not just support but a crucial part of community leadership, enabling commu-
nity emergence and growth. The term self-design, comparable to Kanstrup’s concept of local
design is used to designate this evolving factor of the stewarding role. According to Wenger
et al. (2010), the stewarding role involves a range of activities including:
• Community understanding
• Technology awareness
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• Selection and installation
• Adaption and transition
• Everyday use
Additionally, the technology stewarding role involves:
• Attention to technology use practices
• Being a broker
• Being part time, voluntary or paid
• Occasional visibility
Stewarding should, according to Wenger et al. (2010), be treated as a team sport, because it
is important to have people within the community share the work and because the support
from other stewards can “provide a larger context, offer support, share ideas, tips, and inno-
vation, and help in pressuring a tool developer to address community needs.” This means that
the stewards themselves need to form a learning community to strengthen their work in the
organization.
Comparing to Licker’s concept of application stewarding, the focus here is shifted towards
learning in the local community of practice. There are, however, similarities. For exam-
ple, Licker’s activities of acquisition, deployment and mastery can be seen as equivalent to
Wenger et al.’s concepts of selection and installation and everyday use. However, in the con-
cepts of exploration, evaluation and improvement, Licker focuses predominantly on man-
agement, whereas Wenger et al. takes a community and learning focus. The concept of
stewardship as developed by Licker can be understood as working on a more strategic man-
agement level, whereas Wenger et al. develops the concept and applies it to supporting the
development of technology for communities of practice to enable better learning environ-
ments. Here it is argued that the concept can be used in order to emphasize the elements of
learning and redesign in local support work. Below, the application in relation to hospitals
will be considered.
7.6 A Framework for Local HIT-stewarding in Hospitals
The framework of HIT-stewarding can both be developed on a general management and on
a local level. Both levels concerns the dynamics of developing information technology and
systems in the hospitals as illustrated in figure 7.3 on the next page. The question mark in the
figure designates the gap between the domain of the technical and the domain of health care.
This gap illustrates a lack of communication, cooperation and decision-making. The health
domain lacks the tools to communicate and cooperate effectively with the IT-department
with regards to the development of the use of technologies as pointed out throughout the
case study. The mediation between the technical and the hospital domains is the focus of
the framework of HIT-stewarding. In this dissertation the stewarding framework is only elab-
orated on the local level, as this is the aspect identified to be the most neglected in existing
support models and literature. There is, however, a need for developing IT-orientation in
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Figure 7.3: The dynamics between the domains of the technical and health and between centraliza-
tion and decentralization. (Inspired by Titlestad et al., 2009)
Licker’s use of the term and a focus on all levels of the hospital organization towards the future
integration and redesign of information technology and systems in organizational practices.
The two perspectives on stewarding presented above provide a basis for developing a frame-
work for local hospital support which brings into focus the three aspects of infrastructure,
redesign and situated learning. This framework I term HIT-stewarding short for ’Health In-
formation Technology-stewarding’. Within this framework, innovation coming from the local
context is taken seriously and captured in order to redesign ITS-infrastructures to better fit
local contexts. Based on Lickers concept of application stewards and Wenger et al.’s frame-
work for technology stewards, the following is proposed as a concept of local HIT-stewards
in the hospital context. HIT-stewarding is both needed and valuable as a means to high-
light and promote local learning and redesign practices. As elaborated throughout the case
study there are some support practices in place in the region like hospital technical support
and super-users. The challenge identified is, however, a further empowerment through kon-
wledgable local change agents that can assist in the proactive integration and development
of local practices in junction with information technology and systems change.
The notion of HIT-stewards would embody the following roles and functions:
• IT enthusiasts with knowledge about both the local organizational context and the gen-
eral layout of ITS-infrastructure
• Supporters of the community in their use of information technology and systems
• Brokers between the IT-department and the hospitals
• Mediators in the cooperation and communication between the hospital department
and the IT-department
• Explorers of new ITS-possibilities for hospital practices
• Health IT consultants in decision-making about systems implementation
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• Professionals who cooperate with other stewards across departments
• Professionals who cooperate with the IT-department in regards to developing best prac-
tice information technology and systems use
The emphasis on the enthusiasm of the HIT-stewards is based in the role they have to play.
In order to be central to the change process they need to have both interest and motivation
for integrating information technology and systems in the local organizational setting. In the
role of supporting the local ’community of practice’ the stewards are not only traditional sup-
porters, they are also borkers and mediators that through their knowledge of both informa-
tion technology and systems, the organization and local practices can secure the appropriate
integration and further development of both technology and organization. The HIT-stewards
also need to cooperate with the IT-department. The IT-department can provide tools and
knowledge in relation to technology development on their part and the stewards can provide
insights about the development and challenges of information technology and systems on
a local level. Further, it is important from an organizational learning perspective to develop
a network of HIT-stewards that can support each other, share ideas and best practice and
cooperate in making demands to the IT-department. As Licker points out, the organization
must take responsibility for ITS-integration and development. This is only possible with the
development of HIT-stewarding competencies on the department level and through organi-
zational learning structures where learning from each other is a key element.
HIT-stewarding is here pressented as a possible answer to the problems and challenges
related to the increasing preassure of new information technology and systmes on the hos-
pital departments. There are many challenges to implementing a stewarding framework in
hospitals. Some of the most central are:
• Securing IT-leadership and competencies for the stewards
• Finding proactive, innovative and competent stewards
• Securing that the knowledge of the HIT-stewards is used to develop ITS-use practices
As argued throughout the dissertation, the IT-department play a significant role in the man-
agement and development of ITS-infrastructures in the hospitals. In order to empower the
hospital departments, competencies need to be developed in order for them to be able to
provide feedback and make well-founded demands of the IT-department. However, it is not
only necessary from the hospital’s perspective. The IT-department also needs to have better
insight into the practices of the hospital in order to provide high quality support. Local HIT-
stewards can both provide support and redesign competencies at the hospital departments
level, and provide feedback to the IT-department concerning ITS-development.
7.7 Reflection: HIT-Stewarding and Support Organization
HIT-stewarding as described above is one approach to handling the complexity and depen-
dency issues of the steadily increasing use of information technology and systems in hos-
pitals. It is an attempt to operationalize the insights about support from the case study by
bringing into focus the aspects of learning and redesign. This framework should be seen as
complementary to the models and frameworks already used in structuring ITS-support in the
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North Denmark Region. The framework is not finished and needs to be developed further in
cooperation with the region, hospitals and other stakeholders. This can be done in action or
participatory research projects focusing on the practical implementation and development
of the framework. The development of such a framework is, however, central for securing
optimal use and redesign of information technology and systems in hospitals.
8 Conclusion and Perspectives
In this dissertation, the phenomenon of support in hospitals has been explored on many lev-
els and through a variety of perspectives. The research question as stated in the introduction
consists of two parts:
1. What is ITS-support in hospitals in the North Denmark Region, and what models of
support are used?
2. What models of ITS-support are useful in and can assist hospital practices?
The methodological approach chosen in this exploration of support practices and models is
the qualitative case study. The variety and complexity of support work in hospitals in the
North Denmark Region has been presented and analyzed. The focus on how support work
is carried out at the hospitals of the North Denmark Region has brought us through many
different aspects and nuances of what is involved in supporting information technology and
systems in this setting. The topics have ranged from the formal structures of technical sup-
port through user support and different kinds of local practices and support.
The case study has provided insights into a diverse and complex picture and understand-
ing of what ITS-support is in the hospitals of the North Denmark Region, and what models
are used or sometimes lacking in structuring this work. Further, the theoretical reflections in
relation to support, infrastructure, learning, and redesign have been instrumental in expand-
ing this understanding and in highlighting these aspects of support work. The detailed un-
derstanding of support work practices in the hospitals of the North Denmark Region was used
to develop a framework for ITS-support that fills out an identified gap in the current support
structure. It was argued that the framework could be used to structure the local support prac-
tices in the region. This framework is termed HIT (Health IT) -stewarding and it highlights
crucial aspects of learning and redesign which are needed to support ITS-infrastructures as
seen from a situated organizational perspective. Table 8.1 on the following page shows the
framing concepts brought into focus throughout the dissertation.
In chapter 3 ’The North Denmark Region - Hospitals and IT-organization’ focus was on un-
derstanding the organizational setting for support work. On a general level, the impact of
the structural reform of 2007 is analyzed and the impact on the structure of the organization
of the regions, hospitals and the IT-departments is considered. The reform led to central-
ization of the IT-department and ITS-support practices in the hospitals based on the ITIL
framework. It was argued that due to the fact that hospitals are increasingly dependent on
ITS-infrastructures, it is important to understand and develop models for supporting and
developing these alongside and based on an understanding of the local hospital work prac-
tices and cultures. Furthermore, it was argued that due to the fact that the IT-department can
be seen as an influential culture of personnel in the hospital and due to the fact that there
are many ways of structuring support, it is important to take a closer look at the role of the
IT-department in the hospital.
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Table 8.1: Overview of the three framing concepts and the elaboration in relation to the chapters
on aspects of support and the ITS-support framework.
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Chapter 4 ’Information Technology Support in the North Denmark Region’ focus on what
was termed IT-support, that is the support practices primarily directed towards basic tech-
nical and hardware problems. IT-support was shown not just to consist of maintenance and
operations of hardware and basic software. The work processes also involve social and com-
municative skills as well as task management, so called soft skills. Further, it was argued
that IT-support was primarily built on ideas of centralization, but the field study showed that
IT-support in hospitals cannot and should not be fully centralized if the aim is high level of
service and secure IT-infrastructures. Developing local support structures as well as a focus
on organizational learning and change is likely to improve quality of service, however, finding
the resources for such structures is problematic.
Chapter 5 ’Information Systems Support in the North Denmark Region’ provided insights
into the IS-support work practices in the North Denmark Region. The case analysis showed
that IS-support was built more loosely on ideas and practical experiences of organizing sup-
port but no general support model was implemented. The teams at the Customer Relations
Office, which manage core systems for the hospitals of the region, have many different roles
and need a broad range of competencies in order to provide quality service of system main-
tenance and support. The organization of support might be developed by more structured
approaches to certain tasks across the IS-support area like tests, user involvement etc., all of
which emphasize skills related to redesign and learning. The challenge of building a local
support structure was described and it was argued that the best way to secure integration
of IS-infrastructures in hospitals is through increased focus on change and local support via
better structuring of organizational and systems redesign.
In chapter 6 ’Local Information Technology and System Use and Support in the Hospital’
the work practices at two hospital departments, namely an acute medical department and
a department of radiology, were analyzed. The field study showed that there are significant
differences in work practices and use of information technology and systems in the two hos-
pital departments and in the use of systems by different personnel groups. Further, the study
showed that problems emerge in managing use of information technology and systems both
in the ongoing work practices and in extreme or unexpected circumstances like the influenza
pandemic. It was argued that there is a need for a framework of ITS-support that to a larger
extent takes into account the local learning practices and has a focus on reflective organiza-
tional learning.
The final chapter7 ’HIT-Stewarding: Infrastructure, Learning and Redesign Combined’ sums
up the insights gained from the case study on support practices in the North Denmark Re-
gion. First seen through the concepts of infrastructures, redesign and learning and then in the
light of practice-oriented models of support. In the chapter, it was argued that redesign and
learning are key elements in the support of ITS-infrastructures and that these are underde-
veloped concepts and lack integration in support structures. The reflections and discussions
brought into play through the considerations from the case study pointed towards the need
for a model of support that emphasizes local or situated perspectives and empowers these
practices. This led to the development of a framework of HIT-Stewarding - a framework that
emphasizes the empowerment of local support, in the sense that local support should not
just be seen as support, but also as something that can have impact on the redesign of sys-
tems and use practices through a reflexive learning environment and through feedback and
interactions with the systems redesign practices of IT-department. The framework of HIT-
stewarding was presented as a proposal for a new approach towards handling the aspects of
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learning and redesign in support of ITS-infrastructure in the local hospital setting.
Based on the empirical case study, it is a central conclusion of this dissertation that we
must avoid a oversimplifying divisions and tempting dichotomies in our understanding of
support. It is a widespread belief, that the IT-departments and the hospitals need to weigh
the scales between on the one hand optimizing efficiency and reducing costs, both of which
are believed to be attainable by centralizing support, and on the other hand aiming for qual-
ity of service, which is often viewed as something that can be gained by employing a higher
number of ITS-supporters. As we have seen, reality is more complex than this picture shows
us. First of all, centralized support is not always the most efficient or cheap solution, as a lot
of time is wasted on users having to explain the same cases or similar problems to different
centralized supporters numerous times if problems persist or if they arise systematically be-
cause of systems failures or use problems. Supporters with knowledge of local practices and
problems can be considered a way to counter these problems and provide quality support
that is also more effective than centralized forms of support. Sometimes it would simply be
a lot faster, much more efficient and a lot less costly in the particular situation to have local
supporters or stewards who would be able to solve problems fast and maybe even perma-
nently, using their local knowledge. On the other hand, it is also too simple and tempting just
to assume that the quality of support would always be higher if more local supporters were
to be employed. Sometimes standardized solutions to typical problems or expert help with
a particular general system is exactly what centralized support can provide in terms of qual-
ity of service. What is important, then, is not to fall for the temptation of believing that we
must choose between cheap and efficient centralization or costly but high-quality local sup-
port, but to understand what is gained and what is lost by emphasizing too much on either.
With the focus in recent years on centralization, this dissertation aims to provide a counter-
balance to this tendency by providing conceptual tools to articulate which kinds of expertise
we loose and what kinds of problems arise because of this focus on centralization. Moreover,
it should again be made clear that because centralized support is not always the fastest or
most efficient solution, it is in certain situations the more costly alternative, measured in lost
or wasted work-hours compared to local expertise. Exactly how frequent such situations are
goes beyond the scope of the dissertation, but it is recommended that we stay mindful of this
fact in weighing centralized versus local support.
8.1 ITS-Stewarding - Supporting ITS-infrastructures from a
Redesign and Learning Perspective
A question that arose when considering different support models was: What is the role of the
IT-department in the organization? In chapter 3, the IT-department was described as a fourth
dominating culture in the hospitals alongside physicians, nurses and administration. They
have significant influence, both directly and indirectly, on the ITS-infrastructure, as they are
the managers of these. The importance of technologies in general and information technol-
ogy and systems in particular in clinical practice brings an increased focus and pressure on
the IT-department, but also increases the strategic implications of their work for the organi-
zation. The IT-department supports hospital work practices and needs to provide structures
that can handle the pressure and severity of the possibility of breakdowns and failures in
the systems, but they also need to build structures that support and help develop the ever-
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increasing use of information technology and systems. They need to teach and support the
use of the systems in play in the hospitals and to enable the redesign of work practices and
systems. For the IT-department to accommodate the needs of the hospitals, it is essential
to develop an understanding of the complex relationship between the IT-department and
clinical practice. The case study examined the many layers of support in the hospital and
the different roles of supporters and pointed towards a need for focus on the local support
practices in order to secure appropriate and meaningful use of information technology and
systems, but also to empower the hospitals in their relationship with the IT-department.
The journey through the different forms of support has given rise to a large number of
both general and specific considerations that are relevant for the development of support
structures in the North Denmark Region, such as the following:
• How can continuous redesign be part of the strategic development of the organization?
• How can the IT-department support the redesign of information technology and sys-
tems alongside the organization change processes in the hospitals?
• How do we secure the presence of people on the local level with the competence and
time for the redesign and learning responsibilities concerning system and organiza-
tional development?
It has been shown that the ITIL-model does not always provide a viable theoretical framework
for conceptualizing the actual needs for support in the hospitals. Organization of support is
relative to the contexts of the local practices. The support method needs to be adjusted to
the way people work, act and think. The framework of HIT-stewarding proposed in this dis-
sertation is focused on local practices and on empowering the local hospital departments in
their dealings with the IT-department. This perspective requires more focus on information
technology and systems on a management level and a designated role of HIT-stewarding at
the hospital departments where the extent and outline of the role is relative to the local con-
text. Of course, this proposal needs further research in collaboration with the regions and
hospitals in order to develop a usable model.
8.2 Perspectives and Future Research
The aim of this dissertation has been to provide a broad picture of the support practices in
relation to the hospitals of the North Denmark Region in order to explore the many facets
and varieties of support needed to sustain and develop the ITS-infrastructures. However,
the broad perspective misses details of the various support practices. However, it provides a
basis for the development of a general framework for support work in hospitals. There are
many aspects of support in need of further studies. Some of the aspects dealt with in this
dissertation which are in need of further study, but which were not analyzed in significant
depth, were:
• The Work Practice Perspective - What are the local support practices on the department
level, and how can they be supported structurally and in terms of needed competen-
cies?
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• The Organizational Perspective - How can IT- and IS-Support in the IT-department be
developed and what models and tools are needed for providing appropriate support to
the hospitals?
• The Political Perspective - What is the impact of political pressure on digitalization and
standardization on hospital and IT-department practices?
• The IT-Vendor Perspective - What is the role of the IT-vendor in the continuous support
and redesign of information systems?
As seen in the proposals for further research, many levels of support of information technol-
ogy and systems appear. One of the challenges to this kind of research is that the practitioners
within the field - the IT-professionals - are looking for applicable models and solutions, not
general theories and reflections. In order to change the way support is carried out, there is a
need for connecting reflections with practice. This points towards the use of action and in-
teraction research methods in future projects, like the methods of ’engaged scholarship’ used
within information systems research (Simonsen, 2009; Mathiassen and Nielsen, 2008). On a
practical level, this means that research must be made operational through the development
of models in cooperation with the IT-departments and hospitals in order to convert research
into practical solutions. This has not been possible within the framework of this dissertation,
but it will be essential to engage in practical solutions in order to develop the framework of
HIT-stewarding into a more detailed and directly usable model.
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English Abstract
In this dissertation, the phenomenon of support in hospitals is explored on many levels and
through a variety of perspectives. The research question of the dissertation consists of two
parts:
1. What is ITS-support in hospitals in the North Denmark Region, and what models of
support are used?
2. What models of ITS-support are useful in and can assist hospital practices?
The methodological approach chosen in this exploration of support practices and models is
the qualitative case study. The variety and complexity of support work in hospitals in the
North Denmark Region has been presented and analyzed. The focus on how support work
is carried out at the hospitals of the North Denmark Region has brought us through many
different aspects and nuances of what is involved in supporting information technology and
systems in this setting. The topics have ranged from the formal structures of technical sup-
port through user support and different kinds of local practices and support.
The case study has provided insights into the diverse and complex field of ITS-support in
the hospitals of the North Denmark Region, and what models are used or sometimes lacking
in structuring this work. Further, the theoretical reflections in relation to support, infrastruc-
ture, learning, and redesign have been instrumental in expanding this understanding and
in highlighting these aspects of support work. The detailed understanding of support work
practices in the hospitals of the North Denmark Region was used to develop a framework for
ITS-support that fills out an identified gap in the current support structure. It was argued
that the framework could be used to structure the local support practices in the region. This
framework is termed HIT (Health IT) -stewarding and it highlights crucial aspects of learning
and redesign which are needed to support ITS-infrastructures as seen from a situated orga-
nizational perspective.
In chapter 3 ’The North Denmark Region - Hospitals and IT-organization’ focus was on un-
derstanding the organizational setting for support work. On a general level, the impact of
the structural reform of 2007 is analyzed and the impact on the structure of the organization
of the regions, hospitals and the IT-departments is considered. The reform led to central-
ization of the IT-department and ITS-support practices in the hospitals based on the ITIL
framework. It was argued that due to the fact that hospitals are increasingly dependent on
ITS-infrastructures, it is important to understand and develop models for supporting and
developing these alongside and based on an understanding of the local hospital work prac-
tices and cultures. Furthermore, it was argued that due to the fact that the IT-department can
be seen as an influential culture of personnel in the hospital and due to the fact that there
are many ways of structuring support, it is important to take a closer look at the role of the
IT-department in the hospital.
Chapter 4 ’Information Technology Support in the North Denmark Region’ focus on what
was termed IT-support, that is the support practices primarily directed towards basic tech-
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nical and hardware problems. IT-support was shown not just to consist of maintenance and
operations of hardware and basic software. The work processes also involve social and com-
municative skills as well as task management, so called soft skills. Further, it was argued
that IT-support was primarily built on ideas of centralization, but the field study showed that
IT-support in hospitals cannot and should not be fully centralized if the aim is high level of
service and secure IT-infrastructures. Developing local support structures as well as a focus
on organizational learning and change is likely to improve quality of service, however, finding
the resources for such structures is problematic.
Chapter 5 ’Information Systems Support in the North Denmark Region’ provided insights
into the IS-support work practices in the North Denmark Region. The case analysis showed
that IS-support was built more loosely on ideas and practical experiences of organizing sup-
port but no general support model was implemented. The teams at the Customer Relations
Office, which manage core systems for the hospitals of the region, have many different roles
and need a broad range of competencies in order to provide quality service of system main-
tenance and support. The organization of support might be developed by more structured
approaches to certain tasks across the IS-support area like tests, user involvement etc., all of
which emphasize skills related to redesign and learning. The challenge of building a local
support structure was described and it was argued that the best way to secure integration
of IS-infrastructures in hospitals is through increased focus on change and local support via
better structuring of organizational and systems redesign.
In chapter 6 ’Local Information Technology and System Use and Support in the Hospital’
the work practices at two hospital departments, namely an acute medical department and
a department of radiology, were analyzed. The field study showed that there are significant
differences in work practices and use of information technology and systems in the two hos-
pital departments and in the use of systems by different personnel groups. Further, the study
showed that problems emerge in managing use of information technology and systems both
in the ongoing work practices and in extreme or unexpected circumstances like the influenza
pandemic. It was argued that there is a need for a framework of ITS-support that to a larger
extent takes into account the local learning practices and has a focus on reflective organiza-
tional learning.
The final chapter 7 ’HIT-Stewarding: Infrastructure, Learning and Redesign Combined’ sums
up the insights gained from the case study on support practices in the North Denmark Re-
gion. First seen through the concepts of infrastructures, redesign and learning and then in the
light of practice-oriented models of support. In the chapter, it was argued that redesign and
learning are key elements in the support of ITS-infrastructures and that these are underde-
veloped concepts and lack integration in support structures. The reflections and discussions
brought into play through the considerations from the case study pointed towards the need
for a model of support that emphasizes local or situated perspectives and empowers these
practices. This led to the development of a framework of HIT-Stewarding - a framework that
emphasizes the empowerment of local support, in the sense that local support should not
just be seen as support, but also as something that can have impact on the redesign of sys-
tems and use practices through a reflexive learning environment and through feedback and
interactions with the systems redesign practices of IT-department. The framework of HIT-
stewarding was presented as a proposal for a new approach towards handling the aspects of
learning and redesign in support of ITS-infrastructure in the local hospital setting.
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The ways support is organized will be relative to the context of support that is the local
practices. There may be a reason why the Regions have difficulty using the same ITIL frame-
work for IT-organization throughout the hospitals. The support method needs to be ajusted
to the way people work, act and think. The framework of ITS-support proposed in this dis-
sertation is focused on the local practices and on empowering the local hospital departments
in their dealings with the IT-department and their use of the ITS-infrastructures. This per-
spective requires more focus on information technology and systems on a management level
and a designated role of HIT-stewards at the hospital departments. This proposal needs fur-
ther research in collaboration with the regions for further development from reflections to
practical models.

Dansk Resume
I denne afhandling er support på hospitaler som fænomen blevet udforsket på mange niveauer
og via en række perspektiver. Afhandlingens forskningsspørgsmål består af to dele:
1. Hvad er ITS-support på hospitaler i det Region Nordjylland, og hvilke modeller for sup-
port er brugt?
2. Hvilke modeller for ITS-support er nyttige i og kan undersupport hospitals praksiser?
Den valgte metodologiske tilgang i denne udforskning af support praksiser og modeller, er
det kvalitative case studie. De mange forskellige typer af og kompleksiteten i support arbe-
jde på hospitaler i Region Nordjylland er blevet præsenteret og analyseret. Fokus på hvordan
support arbejdet udføres på hospitalerne i Region Nordjylland har bragt os gennem mange
forskellige aspekter og nuancer af, hvad der er involveret i at supportere informationste-
knologi og systemer i denne setting. Emnerne har spændt fra de formelle strukturer for
teknisk support gennem brugersupport og forskellige former for lokale praksiser og support.
Case studiet har givet indsigt i det varierede og komplekse felt som udgør ITS-support på
hospitaer i Region Nordjylland, og hvilke modeller, der anvendes eller nogle gange mangler
i forhold til at strukturere dette arbejde. Desuden har den teoretiske refleksioner i forhold
til support, infrastruktur, læring og redesign været centrale i at udvide denne forståelse, og
fremhæve disse aspekter af supportarbejdet. Den detaljerede forståelse af supportarbejd-
spraksis på hospitalerne i Region Nordjylland blev brugt til at udvikle en ramme for ITS-
support, som kan anvendes til at afhjælpe en identificeret mangel i den nuværende support-
struktur. Denne ramme kan bruges til at strukturere de lokale supportpraksiser i regionen.
Denne ramme kaldes HIT (Health IT)-stewarding og den belyser vigtige aspekter af læring
og redesign, som er nødvendige for at supportere ITS-infrastruktur set fra et situeret organ-
isatorisk perspektiv.
I kapitel 3 ’The North Denmark Region - Hospitals and IT-organization’ er fokus på at forstå
de organisatoriske rammer for supportarbejde. Virkningerne af strukturreformen 2007 anal-
yseres og indvirkningen på organisationens struktur i regionerne, hospitaler og IT-afdelinger
overvejes. Reformen førte til centralisering af IT-afdelingen og ITS-support praksis på hos-
pitalerne baseret på service management modellen ITIL. Grundet at hospitalerne i stigende
grad er afhængige af ITS-infrastrukturer, er det vigtigt at forstå og udvikle modeller for sup-
port og videreudvikling samtidig med og baseret i en forståelse af de lokale hospitalarbejds-
gange og kulturer. Endvidere blev det fremført at, grundet at IT-afdelingen kan ses som en
indflydelsesrig kultur på hospitalerne og grundet at der er mange måder at strukturere sup-
port, så er det vigtigt at se nærmere på den rolle IT-afdelingen spiller på hospitalerne.
Kapitel 4 ’Information Technology Support in the North Denmark Region’ fokusere på hvad
der blev kaldt IT-support, hvilket er supportpraksiser primært rettet mod grundlæggende
tekniske- og hardwareproblemer. IT-support var vist sig ikke kun at bestå af vedligeholdelse
og drift af hardware og grundlæggende software. Arbejdet indebærer også sociale og kommu-
nikative færdigheder samt opgavestyring - de såkaldte bløde færdigheder. Desuden blev det
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fremført, at IT-support primært var bygget på ideer om centralisering, men feltstudiet viste,
at IT-support på hospitaler ikke kan eller bør være fuldt centraliseret, hvis målet er en høj
grad af service og sikre it-infrastrukturer. Udviklingen af lokale support strukturer samt fokus
på organisatorisk læring og udvikling kan forventes at forbedre kvaliteten af denne service,
dog kan det være en udfordring at finde ressourcerne til sådanne strukturer.
Kapitel 5 ’Information Systems Support in the North Denmark Region’ giver indsigt i infor-
mations system(IS)-support i Region Nordjylland. Feltstudiet viste, at IS-support var bygget
løst på ideer og praktiske erfaringer med at organisere support, men at ingen generel sup-
portmodeller blev anvendt eksplicit. Hos kunderelationer, som det kontor der tager sig af
denne form for support kaldes, forvaltes de centrale systemer for hospitalerne i regionen.
De har mange forskellige roller og har brug for en bred vifte af kompetencer med henblik på
at levere kvalitet og service til systemvedligeholdelse og support. Organiseringen af support
kan udvikles videre ved en mere struktureret tilgange til visse opgaver på tværs af IS-support
området så som test, brugerinddragelse osv., som alle understreger færdigheder relateret til
redesign og læring. Udfordringen i at opbygge lokale supportstrukturer blev beskrevet, og
det blev fremført, at den bedste måde at sikre integration af IS-infrastrukturer på hospitaler er
gennem et øget fokus på forandring og lokal support via bedre strukturering af organisatorisk
og system orienteret redesign.
I kapitel 6 ’Local Information Technology and System Use and Support in the Hospital’ blev
arbejdespraksis på to hospitalsafdelinger, nemlig en akut medicinsk og en radiologi afdeling,
analyseret. Feltstudiet viste, at der er betydelige forskelle i arbejdets praksis og anvendelse
af informationsteknologi og systemer i de to hospitalsafdelinger og i anvendelsen af syste-
mer af forskellige personalegrupper. Desuden viste undersøgelsen, at der opstår problemer
i forbindelse med forvaltningen af anvendelsen af informationsteknologi og systemer både i
de løbende arbejdespraksiser og i ekstreme eller uventede situationer som fx influenzapan-
demien. Det blev fremført, at der er behov for en ramme af ITS-support, som i højere grad
tager hensyn til lokale læringspraksiser og som har fokus på refleksiv organisatorisk læring.
Det sidste kapitel 7 ’HIT-Stewarding: Infrastructure, Learning and Redesign Combined’ op-
summeres erfaringer fra casen om supportpraksiser i Region Nordjylland. Først set gennem
begreberne infrastruktur, redesign og læring og derefter i lyset af praksis-orienterede mod-
eller for support. I kapitlet blev det fremført, at redesign og læring er centrale elementer
i supportrammerne for ITS-infrastruktur, og at disse er underudviklede begreber og at der
mangler integration i de nuværende supportstrukturer. Disse overvejelser og diskussioner
bringes i spil gennem overvejelser fra case-studiet og pegede i retning af behovet for en model
for support, som lægger vægt på lokale eller situerede perspektiver og som understøtter (em-
power) disse praksiser. Disse overvejelser førte til udviklingen af en ny forståelsesramme,
nemlig (Health IT) HIT-Stewarding - en ramme, som understreger understøttelsen (empow-
erment) af lokal support, i den forstand, at de lokale supportere ikke bare ses som supportere,
men også som noget, der kan have indflydelse på redesign af systemer og brugerpraksis gen-
nem refleksive læringsmiljøer og gennem feedback og interaktion med redesign praksiser i
IT-afdelingen. HIT-stewarding bliver præsenteret som et forslag til en ny tilgang til håndter-
ing af læring og redesign i forbindelse med support af ITS-infrastrukturer i de lokale hospi-
talsmiljøer.
Den måder support organiseres, vil være relativ til konteksten for support - dvs. de lokale
praksiser. Der kan være en grund til, at Regionerne har problemer med at bruge den samme
ITIL rammerne for it-organisation på hospitaler. Support modellerne skal korrigeres til den
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måde folk arbejder, handler og tænker. Rammerne for ITS-support, der foreslås i denne
afhandling er fokuseret på de lokale praksiser og på understøttelsen (empowerment) af de
lokale hospitalsafdelinger i deres kontakt med IT-afdelingen og deres brug af ITS-infrastrukturer.
Dette perspektiv kræver mere fokus på informationsteknologi og systemer på et ledelses-
niveau og ITS-stewards på hospitalsafdelingerne. Dette forslag kræver yderligere forskning
i samarbejde med regionerne for at omsætte reflektion til praktiske modeller.
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• Observations, meetings and interviews from 2010
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198 Appendix A: Empirical Material Overview
Observations, meetings and interviews from 2008
OBSERVATIONS, MEETINGS AND INTERVIEWS 2008
1/2
Date Data Info Reference
25/03/08 Meeting: with IT-Support manager, Regional IT 
consultant and PhD supervisors.
Place: Aalborg University
Description: Initial co-operation meeting.
(Meeting, 25/3 2008, Aalborg University)
27/03/08 Meeting: with IT-Support manager.
Place: IT department, Aalborg Hospital South
Description: Introduction to technical support work.
(Meeting 27/3 2008, Aalborg IT-depratment)
29/04/08 Meeting: with IT-Managers, supporters, IT-professionals 
and the new CIO.
Place: Meeting Hall, Hobrovej (‘Diamanten), Aalborg
Description:. Intodction to the new CIO and her vision of 
the IT-organization.
(Meeting 29/4 2008, New IT-department building)
29/04/08 Observation: of employees visiting the new IT 
Department site.
Place: The new IT department building (‘Diamanten), 
Aalborg 
Description: Visit to the new location for the IT 
department. The Diamond. 
(Observation 29/4 2008, New IT-department building)
30/04/08 Observation: of supporter and hospital staff work
Place: Frederikshavn Hospital
Description: Observation of support work of two 
supporters in Frederikshavn. 
(Observation 30/4 2008, Frederikshavn Hospital)
30/04/08 Interview
Participant: Supporters
Place: Frederikshavn Hospital
Description: Interview with the two supporters. 
(Interview 30/4 2008, Two Supporters, Frederikshavn 
Hospital)
01/05/08 Observation
Participant: Supporters
Place: Frederikshavn Hospital
Description: Observation of support work. 
(Observation 1/5 2008, Frederikshavn Hospital)
06/06/08 Interview
Participant: Support manager
Place: IT department, Aalborg Hospital South
Description: Meeting with The support manager. 
(Interview 6/6 2008, IT-department)
06/06/08 Interview
Participant: Supporter
Place: IT department, Aalborg Hospital South
Description: Interview with a supporter.
(Interview 6/6 2008, IT-supporter, IT-department 
Aalborg)
09/06/08 Observation
Participant: Support team and Supporter
Place: IT department, Aalborg Hospital South
Description: Observation of support work.
(Observation 9/6 2008, IT-department Aalborg) 
09/06/08 Interview
Participant: Support team
Place: IT department, Aalborg Hospital South
Description: Interview about the work of the team 
members. 
(Interview 9/6 2008, IT-support team, IT-department)
23/06/08 Interview
Participant: Bioanalytiker and supporter
Place: Aalborg Hospital South
Description: The bioanalysist had been involved in 
implementing the system. 
(Interview 23/6 2008, Bioanalysist and supporter on 
Labka, Aalborg Hospital)
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23/06/08 Interview
Participant: Lead secretary
Place: Aalborg Hospital South
Description: About support and clinical work
(Interview 23/6 2008, Lead Secretary, Aalborg 
Hospital)
23/06/08 Interview
Participant: Head nurse
Place: Aalborg Hospital South
Description: About support and clinical work
(Interview 23/6 2008, Head Nurse, Aalborg Hospital)
03/07/08 Observation
Participant: Support team
Place: Thisted Hospital
Description: Observations and talks with the support 
team. 
(Observation 3/7 2008, IT support team, Aalborg 
Hospital)
03/07/08 Meeting
Participant: Supporters, Tech support manager, CIO
Place: Thisted Hospital 
Description: Meeting with the CIO, the IT support 
Manager and all the IT staff from the office in Thisted.
(Meeting 3/7 2008, Thisted Hospital)
04/07/08 Participant: Supporter
Place: Thisted Hospital
Description: Technical support
(Interview 4/7 2008, IT-supporter, Thisted Hospital)
04/07/08 Participant: Secretary
Place: Thisted Hospital
Description: Technical support
(Interview 4/7 2008, Medical secretary, Thisted 
Hospital)
04/07/08 Participant: Nurse
Place: Thisted Hospital
Description: Technical support
(Interview 4/7 2008, Nurse, Thisted Hospital)
04/07/08 Participant: Physician
Place: Thisted Hospital
Description: Technical support
(Interview 4/7 2008, Physician, Thisted Hospital)
08/11/08 Participant: Physician
Place: Aalborg Hospital South
Description: Anestici Physician at Aalborg Hospital south
(Interview 8/11 2008, Physician, Aalborg Hospital)
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Date Data Info Data Type
29/06/09 Interview
Participants: Developmental nurse
Place: Aalborg Hospital North
Description: Hospital works and issues of 
implementation.
(Interview 29/6 2009, Developmental nurse, Aalborg 
Hospital)
04/09/09 Meeting
Participants: Support project manager, manager, 
physician, Supporter
Place: Region Zeeland, Slagelse
Description: Meeting about their new support structure. 
(Meeting 4/9 2009, Region Zeeland, Slagelse)
14/10/09 Observation
Participants: Support
Place: IT Department, Region North Denmark, Hobrovej, 
Aalborg
Description: Support work.
(Observation 14/10 2009, IT-department, Aalborg)
14/10/09 Interview
Participants: Support model project manager
Place: IT Department, Region North Denmark, Hobrovej, 
Aalborg
Description: Meeting about the support organization 
developed for EHR. 
(Interview 14/10 2009, Project manager, IT-
department, Aalborg)
14/10/09 Interview
Participants: Use support manager
Place: IT Department, Region North Denmark, Hobrovej, 
Aalborg
Description: Meeting with Lone Thiel. Description of the 
support structure.
(Interview 14/10 2009, Customer Relations Manager, 
IT-department, Aalborg)
14/10/09 Interview
Participants: IT-support manager
Place: IT Department, Region North Denmark, Hobrovej, 
Aalborg
Description: Discussion of IT support. What changes 
have happned. 
(Interview 14/10 2009, IT-support manager, IT-
department, Aalborg)
29/10/09 Interview
Participants: Secretary
Place: Aalborg Hospital South
Description: Interview about the development of IT in 
RN.
(Interview 29/10 2009, Medical secretary, Aalborg 
Hospital)
02/11/09 Interview
Participants: Physician, IT-responsible
Place: Aalborg Hospital South
Description: Interview about the development of IT in 
RN.
(Interview 2/11 2009, IT-responsible physician, 
Aalborg Hospital)
03/11/09 Interview
Participants: Physician
Place: Farsø Hospital
Description: Interview about the development of IT in 
RN.
(Interview 3/11 2009, Physician, Farsø Hospital)
05/11/09 Observation
Participants: Supporters
Place: IT Department, Region North Denmark, Hobrovej, 
Aalborg
Description: Observation of the daily practice at RN - 
help desk support
(Observation 5/11 2009, IT-department, Aalborg)
201
OBSERVATIONS, MEETINGS AND INTERVIEWS 2009
2/3
09/11/09 Observation
Participants: Two help desk supporters
Place: IT Department, Region North Denmark, Hobrovej, 
Aalborg
Description: Observation of the daily practice at RN - 
help desk support
(Observation 9/11 2009, IT-department, Aalborg)
09/11/09 Interview
Participants: Two help desk supporters
Place: IT Department, Region North Denmark, Hobrovej, 
Aalborg
Description: Interview with help desk support about 
support in the IT department in RN
(Interview 9/11 2009, Two helpdesk supporters, IT-
department, Aalborg)
12/11/09 Observation
Participants: IT support
Place: IT Department, Region North Denmark, Hobrovej, 
Aalborg
Description: Observation of the daily practice at RN
(Observation 12/11 2009, IT-department, Aalborg)
12/11/09 Interview
Participants: 2 PAS supporters
Place: IT Department, Region North Denmark, Hobrovej, 
Aalborg
Description: Interview with the supporters on the PAS 
system
(Interview 12/11 2009, Two PAS supporters, IT-
department, Aalborg)
19/11/09 Observation
Participants: IT support
Place: IT Department, Region North Denmark, Hobrovej, 
Aalborg
Description: Observation of the daily practice at RN
(Observation 19/11 2009, IT-department, Aalborg)
19/11/09 Interview
Participants: Radiology and RIS supporters
Place: IT Department, Region North Denmark, Hobrovej, 
Aalborg
Description: Interview with the supporters on the 
Roentgen system (RIS)
(Interview 19/11 2009, Two RIS supporters, IT-
department, Aalborg)
26/11/09 Observation
Participants: IT support
Place: IT Department, Region North Denmark, Hobrovej, 
Aalborg
Description: Observation of the daily practice at RN
(Observation 26/11 2009, IT-department, Aalborg)
26/11/09 Interview
Participants: Theriak supporter 1
Place: IT Department, Region North Denmark, Hobrovej, 
Aalborg
Description: Interview about the support work done in 
relation to Theriak
(Interview 26/11 2009, Theriak Supporter, IT-
department, Aalborg)
26/11/09 Interview
Participants: Theriak supporter 2
Place: IT Department, Region North Denmark, Hobrovej, 
Aalborg
Description: Interview about the support work done in 
relation to Theriak
(Interview 26/11 2009, Managing Theriak Supporter, 
IT-department, Aalborg)
27/11/09 Observation
Participants: Support, quality control
Place: Skejby Hospital, Århus
Description: Observations of the local support role - 
Sami - heart surgery Skejby
(Observation 27/11 2009, Skejby Hospital, Central 
Denmark Region, Århus)
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27/11/09 Interview
Participants: Support, quality control
Place: Skejby Hospital, Århus
Description: Interview about the local support role - Sami 
- heart surgery Skejby
(Interview 27/11 2009, Quality controll manager and 
local supporter, Skejby Hospital, Central Denmark 
Region, Århus)
07/12/09 Meeting
Participants: Theriak system group
Place: Aalborg Hospital South
Description: Meeting of the Theriak system management 
team on Hospital
(Meeting 7/12 2009, Theriak System Group, Aalborg 
Hospital)
17/12/09 Meeting
Participants: Radiology support
Place: Aalborg Hospital South
Description: Start up meeting for the Radiology case 
study
(Meeting 17/12 2009, Radiology support, Aalborg 
Hospital)
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Date Data Info Data Type
05/01/10 Observation
Participants: AMA (Acute Medical Department) staff
Place: AMA (Acute Medical Department), Aalborg 
Hospital South
Description: Observations from a morning meeting and 
the daily work tasks on the ward.
(Observation 5/1 2010, AMA, Aalborg Hospital)
05/01/10 Interview
Participants: Head medical secretary 
Place: AMA (Acute Medical Department), Aalborg 
Hospital South
Description: Leading secretary talked systems and work 
practice
(Interview 5/1 2010, Head medical secretary, AMA, 
Aalborg Hospital)
05/01/10 Interview
Participants: Medical secretary 1+2
Place: AMA (Acute Medical Department), Aalborg 
Hospital South
Description: IT-enthusiast and helps with minor 
problems. 
(Interview 5/1 2010, Two medical secretaries, AMA, 
Aalborg Hospital)
05/01/10 Interview
Participants: Leading nurse
Place: AMA (Acute Medical Department), Aalborg 
Hospital South
Description: Talks about The work at AMA and the 
system that has been developed by someone at the ward 
in collaboration with The IT department.
(Interview 5/1 2010, Head Nurse, AMA, Aalborg 
Hospital)
05/01/10 Interview
Participants: 2 younger doctors
Place: AMA (Acute Medical Department), Aalborg 
Hospital South
Description: IT problem and support
(Interview 5/1 2010, Two young physicians, AMA, 
Aalborg Hospital)
05/01/10 Interview
Participants: New young Doctor
Place: AMA (Acute Medical Department), Aalborg 
Hospital South
Description: IT-problems and support.
(Interview 5/1 2010, Young physician, AMA, Aalborg 
Hospital)
05/01/10 Interview
Participants: Nurse
Place: AMA (Acute Medical Department), Aalborg 
Hospital South
Description: Talk about systems use and support. 
Problems with wifi. Problems with passwords.
(Interview 5/1 2010, Nurse, AMA, Aalborg Hospital)
11/01/10 Observation
Participants: Support, Radiology staff
Place: Radiology Department, Aalborg Hospital South
Description: Observation of support tasks at the 
Radiology ward. Got introduced to the ward by John the 
supporter.
(Observation 11/1 2010, Radiology department, 
Aalborg Hospital)
11/01/10 Interview
Participants: 2 Radiology doctors, supporter
Place: Radiology Department, Aalborg Hospital South
Description: Interview with supporter and two doctors. 
Here the conflict between IT and clinical practice is 
obvious. 
(Interview 11/1 2010, Two radiology physicians and a 
supporter, Radiology department, Aalborg Hospital)
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11/01/10 Interview
Participants: IT Radiology Doctor
Place: Radiology Department, Aalborg Hospital South
Description: Interview with Radiology doctor with 
responsibility for RIS. He expresses critique of the 
structure and wants the system ownership to lie at 
radiology.
(Interview 11/1 2010, IT responsible radiology 
physician, Radiology department, Aalborg Hospital)
11/01/10 Interview
Participants: Radiology supporter
Place: Radiology Department, Aalborg Hospital South
Description: Interview with supporter and introduction to 
the work.
(Interview 11/1 2010, PACS supporter, Radiology 
department, Aalborg Hospital)
13/01/10 Video Observation
Participants: Radiology systems test
Place: Computer Rooms, Aalborg Hospital South
Description: Test of the update of the Ris system. 
(Video Observation 13/1 2010, Radiology systems 
test, Computer room, Aalborg Hospital)
13/01/10 Interview
Participants: Supporter
Place: Computer Rooms, Aalborg Hospital South
Description: Interview about the systems test
(Interview 13/1 2010, Two supporters, Computer 
room, Aalborg Hospital)
13/01/10 Interview
Participants: Bio-analyst
Place: Computer Rooms, Aalborg Hospital South
Description: Interview om system testen
(Interview 13/1 2010, Bioanalyst, Computer room, 
Aalborg Hospital)
13/01/10 Interview
Participants: Nurse
Place: Computer Rooms, Aalborg Hospital South
Description: Interview om system testen
(Interview 13/1 2010, Nurse, Computer room, Aalborg 
Hospital)
13/01/10 Interview
Participants: Secretary
Place: Computer Rooms, Aalborg Hospital South 
Description: Interview om system testen
(Interview 13/1 2010, Medical secretary, Computer 
room, Aalborg Hospital)
09/02/10 Observation
Participants: Supporters, Radiology personnel
Place: Radiology Department, Aalborg Hospital South
Description: Observation of support and test at the 
Radiology ward. Error in Dronninglund.  
(Observation 9/2 2010, Radiology department support 
office, Aalborg Hospital)
09/02/10 Interview
Participants: Quality and local RIS supporter
Place: Radiology Department, Aalborg Hospital South
Description: Interview about quality work and being local 
supporter on RIS
(Interview 9/2 2010, Quality manager and local RIS 
supporter, Radiology department, Aalborg Hospital)
10/02/10 Video Observation
Participants: Supporters, Radiology personnel
Place: Radiology Department, Aalborg Hospital South
Description: Test of easyViz - interviews
(Video Observation 10/2 2010, Radiology systems 
test, Radiology support office, Aalborg Hospital)
10/02/10 Interview
Participants: Supporters, local RIS supporter
Place: Computer Rooms, Aalborg Hospital South 
Description: Interview about problems in communication 
with vendors
(Interview 10/2 2010, RIS supporters, Computer room, 
Aalborg Hospital)
11/02/10 Observation
Participants: Supporters, Radiology personnel
Place: Radiology Department, Aalborg Hospital South
Description: Observation of support on the Radiology 
ward
(Observation 11/2 2010, Radiology department, 
Aalborg Hospital)
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15/02/10 Observation
Participants: Radiology personnel
Place: Radiology Department, Aalborg Hospital South
Description: Observation of support on the Radiology 
ward
(Observation 15/2 2010, Radiology department, 
Aalborg Hospital)
15/02/10 Interview
Participants: Radiology personnel
Place: Radiology Department, Aalborg Hospital South
Description: Interview with Radiology personnel
(Interview 15/2 2010, Radiology personnel, Radiology 
department, Aalborg Hospital)
16/02/10 Observation
Participants: Radiology personnel
Place: Radiology Department, Aalborg Hospital South
Description: Observation of support on the Radiology 
ward
(Observation 16/2 2010, Radiology department, 
Aalborg Hospital)
16/02/10 Interview
Participants: Radiology personnel
Place: Radiology Department, Aalborg Hospital South
Description: Interview
(Interview 16/2 2010, Radiology personnel, Radiology 
department, Aalborg Hospital)
04/03/10 Interview
Participants: Nurse
Place: Aalborg Hospital North
Description: Birgitte, Sygehus N
(Interview 4/3 2010, Nurse, Aalborg Hospital)
10/03/10 Interview
Participants: Nurse
Place: Aalborg Hospital North
Description: Helle Lund - sygehus N
(Interview 10/3 2010, Nurse, Aalborg Hospital)
11/03/10 Interview
Participants: Quality and local RIS supporter
Place: Radiology Department, Aalborg Hospital South
Description: Education and support on RIS
(Interview 11/3 2010, Quality manager and local RIS 
supporter, Radiology department, Aalborg Hospital)
11/03/10 Interview
Participants: Ward Nurse
Place: Aalborg Hospital North
Description: Hanne Viuf - sygehus N
(Interview 11/3 2010, Nurse, Aalborg Hospital)
23/11/10 Meeting
Participants: Lone Thiel
Place: IT Department, Region North Denmark, Hobrovej, 
Aalborg
Description: Meeting with Lone Thiel about results from 
Use-support case
(Interview 23/11 2010, Customer Relations Manager, 
IT-department, Aalborg)
22/12/10 Meeting
Participants: Use-support manager, IT support manager 
and their 2.’s
Place: IT Department, Region North Denmark, Hobrovej, 
Aalborg 
Description: Meeting about results
(Meeting 23/11 2010, IT-department, Aalborg)
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Date Data Type Data info
13/03/08 - 
14/03/08
Conference Participants: DSMI
Place: Middelfart
Description: DSMI - Participation in conference. 
26/03/08 Meeting Participants: IT personnel and others
Place: CSC Skandihealth, Århus
Description: Meeting about development process and support of IT systems at CSC Skandihealth. 
There was an emphasis on involving technical support in the development process. Support setting 
the frame for the development by specifying the limits set by hardware/servers/basic software 
setups.
01/04/08 - 
01/12/08
Seminar Participants: PhD students
Place: Aalborg University
Description: Qualitativ research methodology seminars almost every month.
26/05/08 - 
28/05/08
Conference Participants: MIE
Place: Gothenburg
Description: MIE - Participation in conference. 
23/09/08 - 
24/09/08
Course Participants: PhD students
Place: Aalborg University
Description: PhD course in Interaction between learning and social context: Theory, analysis and 
models (Samspillet mellem læring og social kontekst: Teori, analyser og modeller.)
22/10/08 - 
23/10/08
Conference Participants: EPJ-observatoriet
Place: Nyborg
Description: EPJ-observatory - Participation in conference. 
08/12/08 - 
10/12/08
Course Participants: PhD students
Place: CBS, Copenhagen
Description: PhD course in Contemporary sociology
05/02/09 Work shop Participants: Researchers and diabetics
Place: Aalborg University, E-learning lab
Description: MAXI workshop: Used PD method for finding out the information use of Diabetics
05/05/09 Work shop Participants: EPJ IT professionals
Place: Copenhagen
Description: EPJ workshop: The different rigions are at very different stages. It seemed frustrating 
for the ones that were further on with their projects to discuss issues that were handled and 
considered many years ago. 
21/10/09 Conference Participants: E-Sundheds observatoriet
Place: Nyborg
Description: New ideas about the prespectives for IT in healthcare
26/10/09 Lecture Participants: Wenger, students
Place: Aalborg University
Description: Further developed the idea og support as stewarding ... I want to continue this line of 
thought ...
14/03/10 - 
20/06/10
Visit Participants: University of Chicago
Place: Chicago, USA
Description: Stay in the US at University of Chicago, Cancer Centre.
24/03/10 Meeting Participants: Marshfield clinic
Place: Marshfield Clinic, USA
Description: Excursion to Marshfield Clinic
30/03/10 Meeting Participants: US contact
Place: Chicago, USA
Description: Project start up meeting
14/04/10 - 
17/06/10
Interview Participants: Clinical trial administration
Place: Chicago, USA
Description: 9 interviews with OCR, CTRC, Pharmacy, NCI, Group, CTRC, IRB, Budget
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26/04/10 - 
12/06/10
Lectures Participants: Bio informatics
Place: Chicago, USA
Description: Weekly Bio-Inf lectures ending in a report.
19/05/10 
22/10/10
Conference Participants: SIGMIS CPR
Place: Vancouver, Canada
Description: CPR conference
24/05/10 
26/05/10
Visit Participants: Victoria
Place: Victoria, Canada
Description: Stay in Victoria, Canada
23/06/10 
24/06/10
Conference Participants: ITHC
Place: Aalborg University
Description: ITHC conference
13/09/10 
15/09/10
Conference Participants: MedInfo 2010
Place: South Africa
Description: MedInfo conference
20/09/10 
23/09/10
Course Participants: CBS
Place: CBS, Copenhagen
Description: ANT course in Cph
27/09/103
0/09/10
Conference Participants: ITU
Place: IT University, Copenhagen
Description: Framing screens course in Cph
13/10/101
4/10/10
Conference Participants: E-sundhedsobservatoriet
Place: Nyborg
Description: E-sundhedsobservatoriet
13/10/101
4/10/10
Interview Participants: KeyNote speakers
Place: Nyborg
Description: 3 interviews with keynote speakers at e-sundhedsobservatoriet (Suzanne, Jakob and 
John)
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Abstract 
This paper contributes to an understanding of the complexity 
of support work and stress the need for local technical support 
in hospitals in order to maintain a sustainable infrastructure 
of information systems (IS) and information technology (IT). 
Given this complexity it is pointed out that a naïve trust in 
formal stylized models of support organization is problematic. 
With an increasing number of critical systems in the hospitals 
technical support is becoming an essential service needed for 
maintenance, acute failure of systems and help with the 
everyday use of hardware and software. In order for the 
health informatics technologies and systems to work, the 
healthcare institutions need strong IT organizations to support 
and maintain the IS/IT infrastructure on which these 
technologies and systems rely.  Through a qualitative study of 
IS/IT support at hospitals I have examined the work and 
competencies of the service level in the IT organization. On 
this basis I recommend a nuanced understanding of the 
complexity of the work of these local technical supporters. I 
contrast this to the understanding of the organization of IT 
support through 
that emphasize centralization and cost-effectiveness through 
single point of contact. It is argued that there is a need for 
local technical supporters in hospitals with organizational 
and local knowledge because a) the local circumstances are 
key to supplying effective support and b) the supporter supply 
pro-active support that aid to secure the sustainability of the 
IT infrastructure. 
Keywords:  
Technical support, Local, Maintenance, Health informatics, 
Organization. 
Introduction  
Sustainable and appropriate use of information systems is not 
just based on the system design and the way the systems are 
implemented even though this is important and is the focus of 
a wide range of research in the field of IS and Health 
Informatics. An important factor to the functioning of an 
information system is the way the systems are supported, and 
[13]. The focus on and importance 
of supporting systems within the healthcare sector is also 
central in the strategy from the Danish public organization 
SDSD (Conn
increase in digitalization results in an increase in demands of 
the IT solutions on the related operations. IT solutions that are 
applied in the healthcare sector are often of vital importance to 
the treatment of patients. It is therefore of critical importance 
that the solutions of IT operation are handled professionally in 
[2] 
If the technical background (the IT infrastructure) is not 
much good. Besides, a large amount of the cost of IT is related 
to the work carried out after installation [5][[8]. In spite of this 
there have been very few studies related to the topic of 
supporting systems in healthcare within the Health Informatics 
field. 
The empirical basis of this article is a study of the IT 
organizations providing services to the Danish hospitals. 
These have changed to a large extent since 2007 where the 
Danish regions, which are responsible for the hospitals, were 
reduced from 13 to 5. The structural changes were followed 
by a focus on a new way of perceiving the regions. The new 
ideal was seeing the regional organization as a corporate 
change in Region North Jutland and the other regions was that 
the IT departments began a centralization of services.[17] The 
organization of the IT departments was further inspired by and 
based on an English public IT organization model called ITIL, 
that focus on streamlining the IT organization in a centralized 
and uniform way in order to increase service and reduce cost. 
This has proven difficult for a number of reasons, some of 
which will be addressed in this paper.  
Analytical framework 
What is support? 
Technical support consists in the maintenance, repair and 
other services done in relation to securing the function of 
hardware and software: -sales 
service provided to costumers [or users in organization] of 
technology products to help them incorporate a given product 
[1] Technical support is the 
backbone in securing sustainable infrastructure on which the 
IT systems of the hospital rely. Support can both be organized 
as both an internal or external service.  
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Levels of support/service 
The support structures of IT organizations are often divided 
into levels. There are different ways of defining the levels. 
One way is to divide them into front-end and back-end 
support. The front-end support is further divided into helpdesk 
and product support as illustrated in Figure 1.[8] 
 
 
Figure 1- Levels of support 
The front-end support is where support has contact with the 
users or costumers. The first level is the first point of contact 
for the user and preferably the only one in terms of cost-
effectiveness. There are a number of reasons why this 
structure is preferred. One is to reduce the amount of trivial 
tasks solved by experts; another is to secure a simple structure 
for support with easy, one-way contact and tools for managing 
the technical problems.  
ITIL methodology and centralization 
Information Technology Infrastructure Library (ITIL) is a 
paradigm used by or inspiring all the IT organizations of the 
Danish regions[17], though many have found problems with 
implementing the paradigm in the organization. ITIL describes 
different IT practices and provides descriptions of checklists, 
tasks and procedures that are considered best practice. The 
focus within ITIL is on the needs of the clients, and on clearly 
and effectively defined responsibilities and processes for 
different service tasks within the IT organization. [6][16]  
ITIL also divide support work into three levels that determine 
the level of escalation of a specific problem (incident). First 
level support is defined by first contact. On this level of 
support the problem is registered and clarified and attempts 
are made to solve the problem immediately. This level is also 
responsible for the communication about the status of the 
problem to the users. If the problem is too complex (require a 
higher level of expertise), the task is escalated/transferred to 
the second level, the expert technical support. The purpose of 
this level of support is to patch up the more complex problem 
as quickly as possible. The difference between the first two 
levels is based on the level of expertise and therefore the cost 
of the service provided. The second level is, in contrast to the 
third, generalists in the technical field. The third level of 
support is the escalation of a problem to highly specialized 
experts in a specific field. This is often external provides of 
software or hardware, but can also be internal providers such 
as server and network maintenance.  
Technical support can both be done remotely or as local 
technical support. In both cases there are a number of tools 
used for both administering and getting the job done. 
According to ITIL an incident management tool is essential 
for recording and managing incident information. A tool like 
this is also used in Region North Jutland. 
Support as interaction and design 
Mira Kajko-
maintenance models (standards) appropriately reflecting the 
diversity of maintenance activities. What we have is a very 
general standard model mainly applicable with perfective 
[8] A number of 
attempts have been made to describe the complexity of 
support activities. Two of these approaches are described 
below. One concerning support as mending social situations 
and another viewing support as design. 
According to Julian E. Orr, support is often seen as the 
diagnostic, repair and maintenance of machines. But this is 
actually not the whole picture. He points out that 
machine problems may actually be problems in the social 
relationship between costumer and machine, and large parts of 
service work might better be described as the repair and 
maintenance of social setti [15] As illustrated in figure 2 
the technician can be seen as a mediator or someone engaged 
in the reconfiguration and repair of the relation between the 
user and the machine.   
 
Figure 2- The technical support reconfigures the relation 
between the user and the technology  
This approach sets focus on the fact that being a technical 
supporter is also being concerned with social relations and 
consulting the costumer on the interaction with technology. 
Another approach to drawing the more complex picture of 
local support work is to perceive the support activities as a 
form of local design.[9][10] The concept of local design points 
toward the constructive features of doing support work. The 
constructive features of the local support work helps the 
design of relation between costumers/users and technology in 
and needs, to produce quality results and satisfying 
[20][9] Anne Marie Kanstrup argues that the local 
knowledge to be able to install, maintain, support, etc., 
hardware and software in the organization. And they are 
capable of supporting and teaching other members in the 
organization with regards to the use of software applications 
in an efficient way because they take their point of departure 
[9] 
This perspective contributes to an understanding of the 
importance of a variety of competencies and of having local 
knowledge along side the technical in order to provide 
qualified support and systems design.[14]  
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Methods and Materials 
My empirical study is based in the qualitative field and places 
its studies on a cross between grounded theory and processual 
research[12][19]. The study of IT support was set up to 
inquire into the work of IT supporters, but also to uncover 
features of IT support that could be subject to further inquiry. 
IT support was in this study taken in the broadest sense as all 
support of IT systems, involving hardware, software and 
people-ware.[11] The study is based on 10 interviews 
(clinicians, secretaries in clinical practices and IT 
professionals), 6 days of observation of technical IT 
supporters work and study of reports and other texts. Also an 
organizational analysis was carried out about the structure of 
IT support in the organization.  
Results 
The technical support organization 
In Region North Jutland the support organization is build on 
inspiration from ITIL though the structure is not fully 
implemented, and is not intended to be. In a document 
concerning the forming of the regional organization it is 
the implementation of a framework for processes (ITIL) as a 
means of securing that the appropriate services are delivered 
to the business at the appropriate price and agreed upon 
[3]  
IT in Region North Jutland is organized as a centralized 
function in the organization managing support, maintenance 
and development projects and tasks across the nine hospitals 
in the region. The way the Region North Jutland has 
implemented ITIL in relation to support is by formalizing 
procedures for contact, escalation and feedback of incidents. 
This is organized around a problem handling IT tool 
(software). 
The support organization is divided into levels. The first level 
and front end support is the Virtual Service Desk. On the 
second level (technical) we have backend support where the 
service can be done either on-site or remotely through 
different tools, e.g. remote access to computers. The third 
level is internal support or repairs of servers and networks or 
external help from the manufactures of hardware and 
software. Thus we see that their IT support (in figure 3) is 
structured similar but not identically to the general model 
described above. 
 
Figure 3 - The structure of technical IT support at Region 
North Jutland 
The virtual service desk is the single point of contact for 
support. The costumer calls a number and is redirected to the 
supporter on duty that day. Costumers can call the service 
desk with acute problems, but must send an e-mail if they e.g. 
need new hardware or other non-acute services. When service 
desk receives a call or e-mail they will either solve the 
problem immediately or escalate the problem to second or 
third level of support. The hospitals need to call the service 
desk in order to get in contact with the local supporters. Not 
even the secretary at the front desk has the phone number to 
the local technical supporter.  
The work tools of the supporters 
When using ITIL and IT Service Management strategies, IT 
organizations usually use problem handling software for 
logging and managing the incidents. This is also the case for 
Region North Jutland. They use a system for logging, 
distributing and acceptance of IT problems/tasks. The system 
is also used for management of the work of the IT 
professionals. Most problems are logged in the problem 
handling system by the supporters at Service Desk, some 
come in via e-mail with non-acute requests and the local 
supporters also log some problems that need solving at a later 
point. 
Some of the problems that arise in the local support work stem 
from the need for completeness from a management/system 
point of view, not from the usability of the system for 
managing and distributing tasks. This gives an added 
workload that seem unnecessary from a work perspective. 
Lucy Suchman describes this problem through the concept and 
discussion of visibility of work.[18] The visibility of tasks 
through an IT system can both mean legitimacy, rescue from 
obscurity or other aspects of exploitation but it can also create 
reification of work, opportunities for surveillance, or increase 
group communication and burdens on the work process. In 
relation to the problem handling tools these can both prove an 
effective tool for managing the support services and become a 
burden to the local supporter given the amount of tasks he 
though some supporters expressed uncertainty towards what 
tasks to log in the problem handling tool, most supporters 
thought the system was useful for getting a picture of the tasks 
that need addressing and managing the work. 
In addition to the problem handling tool the supporters used a 
wide range of different, mostly digital tools for managing and 
performing their work, though I do not have the space to 
describe these in the present paper. (See figure 4, seond 
column.) 
The work tasks of the supporters  
Support of the IT infrastructure is important, but the way of 
organizing the process is not always as simple as suggested by 
the formalized ITIL model and the organization model of the 
support structure in Region North Jutland. This will be 
illustrated by the following description of the typical work 
procedures of the supporters. 
Roughly two days a week is used on on-site support, solving 
problems locally in the hospital. Every local supporter also 
needs to do Service Desk support for half a day once a week. 
The rest of the time is used on remote support, maintenance of 
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old equipment and preparation of new equipment. Also 
supporters participate in projects related to implementation of 
new technologies in the hospitals. 
Because the service desk takes all the calls from costumers the 
supporter can do his work with fewer interruptions. But this 
does not mean that he will not be interrupted. When doing on-
site support there are often requests for additional help and the 
supporter is often stopped in the hallways. Despite these 
interruptions and departures from the plan, the supporters 
generally expressed a high level of satisfaction with the 
complexity of their job. 
Between levels of support 
Though the organizational mode used for managing the 
support of IT/IS in hospitals is focused on centralization, there 
are a number of reasons why this can prove difficult. In the 
explorative study it was evident that the local technical 
supporters were not just local expert technicians. Their work 
about problems they are aware of. In this way their practical 
work procedures do not fit the model. The supporters can be 
said to be between levels. They are both IT professionals 
solving technical problems and tasks takers, taking and 
solving tasks as they emerge.  
Another way in which the local technical supporters did not fit 
the model is the multitude of tasks they are part of. As 
described by Orr [15] the technical support task is not just 
focused on solving a technical problem, they are actually 
repairing and maintaining a social setting and as described by 
Kanstrup [9] they are also designing the workplace. This was 
also supported by the empirical study. In the study a multitude 
of roles, skills and knowledge emerged as part of the everyday 
work of the supporter. (Illustrated in Figure 4) 
 
Figure 4- Examples of the multitude of roles, skills, knowledge 
and tools needed by the local technical supporters. 
Meeting the costumer 
Generally the customers/users were satisfied with the support 
they got. However, the problems they mentioned in interviews 
were generally related to a) problematic communication with 
supporters, b) insufficient number of local supporters, b) lack 
of relevant updates to all involved parties when a task was 
solved, and d) getting more complex support tasks done. 
Most of the staff interviewed expressed the desire for knowing 
their supporter personally. The reasons mentioned for this 
were e.g. that it made communication easier, because they 
could continue to build on an understanding that was already 
established. Another reason was that the supporters generally 
need a certain amount of knowledge about the clinical practice 
in order for them to help resolve the technical problems. Even 
though there are a lot of changes in the support staff, the 
clinicians thought that the relationship to the supporters was 
build rather quickly and was needed for securing proper 
support and solutions of their technical problems.  
It was also enlightening to look at the everyday work practice 
of the clinicians. Their work is characterized by being mobile 
and structured around the face-to-face communication 
between clinicians, patients and other staff. The mobility of 
the work implies that the majority of the clinicians seldom 
have their own workspace, but share computers and other 
office related tools among the staff of the wards. The 
distribution of work is done on daily and weekly meetings. 
And most of the critical information is documented in writing, 
but is supplemented and passed on to others in speech. 
Technical problems are often passed on to secretaries or 
leading nurses because solving these problems require a break 
in the work flow. This is also the reason why some technical 
pr -
implemented. 
In order for the supporter to communicate efficiently with the 
clinicians they need to somehow fit in with the practice. It can 
be argued that this is done best by fitting in with the way 
clinicians generally communicate, that is face to face. The fact 
that clinicians often let secretaries or leading nurses pass on 
their technical problems is likely to lead to misrepresentations 
of the problems or the omission of certain details that will 
complicate the solutions of the problems. All in all this view 
on the daily practices shows that the possibility to have face to 
face communication with a local supporter would be 
preferable in order to solve technical problems efficiently. To 
have a competent person with knowledge and awareness of 
the local setting fixing the problems is likely to help satisfy 
the costumer/user. 
Discussion and Conclusion 
In this paper it is argued that the local supporters, with the 
multitude of skills, roles and tools at their disposal are needed 
in order to keep the IT infrastructure of the hospital in 
working order. They are not just needed in order to fix 
technical problems, but also as maintainers and designers of 
the interactions with and around the many technological 
products in hospitals today. The contribution of this paper to 
the field of health informatics is an attempt to a) set focus on 
the complexity of local support work and b) to emphasize the 
need for this kind of support work as a means to keep the 
hospitals running with as few technical problems as possible. 
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The problem when using relatively stylized models like the 
ITIL model is that the complexity of the job can be forgotten 
or that the significance of the local circumstances of the job is 
can be overlooked or neglected by the top level managers. In 
the case of Region North Jutland there were made efforts of 
centralization where the local supporters were taken away 
from the local setting. This was reversed due to protests from 
the staff of the hospitals in the region. One of the reasons for 
this, as argued in this paper, is that the supporter is not just 
solving technical problems, but is also an integrated part of 
making the work with and around IT systems seamless. The 
local supporters, with their specific multitude of roles, 
knowledge and tools, are an important part of securing this 
repair, maintenance and design of the social setting of users 
and technologies. The work done by the local IT supporters 
cannot be centralized because of the complexity of 
competencies and tasks needed to keep the IT infrastructure 
running smoothly. 
On the basis of this analysis I recommend a general caution 
towards using general models and seeking centralization in 
relation to technical support of IT/IS in hospitals. I 
recommend that we use models that emphasize the close-
knitted working relationship between supporters and users as 
not only a potentially valuable local resource, but also an 
essential part of having/using information systems at all.  
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Communication Challenges in System 
Development: Involvement of System 
Developers in small-scale IT Projects  
Lone Stub PETERSENa,1, Charlotte D. BJOERNESb and Pernille BERTELSENa
aDepartment of Development and Planning, Aalborg University 
b Department of Urology, Aalborg Hospital, Aarhus University Hospital and Aalborg 
University  
Abstract. A well-known challenge in system development is the aspect of user 
participation. In this paper we shift perspective from how to involve users in 
system development to how project managers with a clinical background, but 
without technical system knowledge, can involve system developers in IT projects. 
Using data from the development of an online patient book (an ICT application for 
clinical practice), we analyze challenges using the concept of language-games. We 
conclude that further research and development of participatory and 
communicative methods to involve system developers in IT projects, based in a 
clinical context, is needed. 
Keywords. Communication, System Development, Profession, Language-Games 
Introduction 
In recent years, the health informatics field has expanded, giving rise to many different 
perspectives on how to develop systems within the health care sector. Building on this 
tradition, the involvement of users when developing IT systems has been the focus of 
many research projects, using methods from e.g. participatory design and CSCW.[1] A 
perspective that has received less attention is the involvement of system developers 
(developers, designers, programmers) in health informatics projects initiated and 
managed by clinicians. For a project manager with a clinical background, it is a 
challenge to “stay in control” of a system development project where you are not 
familiar with the technical terminology or do not have a clear view of the limits and 
possibilities in IT system development. Communicating with the system developers is a 
major challenge; finding ways and methods of participation that allow the non-
technical project manager or clinician to be in charge of the project.  
Communication plays a key role in the process of designing and developing an IT 
system. A skill often forgotten in the practice of the IT professional.[2][3] Clinical 
managers of IT projects need to facilitate communication and participation with the 
system developers. Participation and communication are important factors because they 
enable the project managers to understand and make decisions during the system 
development process. The different actors need to share ideas and meaning, practice 
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and language. Communication challenges occur on many levels in relation to system 
development projects, both in user participation and in what we call system developer 
participation. 
In this paper we describe and analyze the communication and cooperation between 
system developers and a clinical project manager (co-author, PhD-student Charlotte D. 
Bjoernes) in the development and implementation phases of a Health IT system; the 
‘Online Patient Book©’ in 2009 (see table 1). The Online Patient Book is a web 
application for ‘personal’ communication between well-known clinicians and the 
patient and between patients. The objective of the Online Patient Book is to bridge the 
gap between the practice of the healthcare system of today based on Short Stay Patients 
and knowledge from review, which indicate that these patients have a need for more 
contact with healthcare professionals in order to get individual information, support 
and dialogue.[4] The clinical project manager was a nurse at the hospital while the 
system developers were from the regional IT department (within the same 
organization). The case is used to explore the challenges involved in participation 
between system developers and the clinical project manager on a system development 
project, however mainly from a clinical project manager’s point of view.  
Firstly, the challenge of participation and communication is presented through 
Pelle Ehn’s interpretation of Wittgenstein’s concept of language-games[5][6]. 
Secondly, two examples of specific communication challenges, experienced during the 
above-mentioned project, are presented. Finally, we analyze the communication 
challenges between different professions – clinical project manager and system 
developers – in relation to system development. We conclude that a prior or specific 
focus on facilitation of communication and participation between project managers and 
system developers in IT projects is needed, and propose a way to do so, by thinking the 
concept of design as a language-game. 
1. System Development Perspectives and Language-Games 
Challenges of communication can be framed in different ways. As Michael Polanyi 
states in ‘The Tacit Dimension’: ‘We can know more than we can tell.’[7] He gives the 
example of knowing a person’s face, but not being able to say why we recognize it, it 
simply cannot be put into words. The knowledge imbedded in doing many practical 
things is not something known explicitly, but a kind of practice that we ‘just do’ 
because of practical, social and shared experience.  
The challenge of communication, e.g. how to make knowledge explicit, also 
emerges within the field of system development. Here the modeling of practice is 
important for the system developer, but the question is how to model something that 
might not be explicit or even possible to make explicit. In the development of methods, 
focus has traditionally been on ways of involving the user in the system development 
process (e.g. the so called ‘Scandinavian tradition’ or ‘participatory design’).[8][1] A 
different academic perspective on this problem of communication and participation 
between system developers and users is through Wittgenstein’s concept of language-
games[5] seeing language as woven into practice or forms of life, as something that 
cannot be understood separate from a given practice or ‘game’. You have to know the 
‘game’ or practice to know the language. Pelle Ehn describes ways of making software 
for and with the end-users, viewing system development through Wittgenstein’s 
concept of language-games and family resemblance. Ehn’s perspective is on ‘…the role 
L.S. Petersen et al. / Communication Challenges in System Development 73
218 Appendix C: Communication Challenges in System Development
of skill and participation in design as a creative and communicative process.’[4] The 
aim is to find ‘creative designary[sic] ways of thinking and doing design as cooperative 
work, involving the skill of both users and designers.’[5] Through Wittgenstein’s 
concept of language-games, emphasis is put on language as a creative and improvising 
activity. Language is often viewed as a way of describing and making sense of the 
world. But it is not just descriptive; it is also a shared and social practice. Through the 
concept of language-games, we can emphasize that different practices do not 
necessarily share the same understanding. ‘Two groups with different technological 
frames can appear to an observer to be working with the same technology, while at the 
same understanding it in radically different and perhaps incommensurate ways’[9] 
Practical or practiced knowledge is tacit, but furthermore different social and cultural 
forms of practice or different professions like that of the clinicians and the system 
developers can differ to the extent where the two do not understand each other – they 
do not share the same language-game about developing an IT system. 
In the following, we illustrate communication challenges within the Online Patient 
Book development project. 
2. Cooperation and communication between system developers and clinician on a 
small-scale health informatics project  
The Online Patient Book was designed, developed and successfully implemented in 
clinical practice in cooperation between clinicians and system developers. Thus, the 
development process bridges the boundary between the contexts and work practices of 
two very different professions. The project was managed and driven by the clinical 
practice. The cooperation (Table 1) was primarily based on e-mails - characterized as 
asynchronous communication. Six face-to-face meetings were held over a period of 
two years, from the first meeting until the Online Patient Book was implemented. 
Phone calls were partial and few, often on intense workdays close to deadlines. 
Table 1. The process and cooperative activities during the project. 
Phase Time Meeting 
activities 
Email communication 
Idea phase 2006 -   
Preliminary/contract Nov. 2007 –  
March 2009 
2 initial meetings 
1 design meeting 
Few initial emails 
Development and 
implementation 
Feb. 2009 – Sept. 
2009 
3 design meetings 0-20 emails pr. day 
Attach files: >1750 text pages, 
>50 pamphlets,  >100 PNG, > 
380 screen dumps 
Intervention phase = 
running 
Sept. 2009 – Sept. 
2010 
1 meeting is 
planned  
Ongoing 
Evaluation Feb. 2010 -   
Differences in work practice and knowledge between the two different professions, 
in addition to the asynchronous communication, made the cooperation a challenge. 
Email communication was used mostly because the system developers favoured this 
form of communication, but also because the project manager and system developers 
were at different locations, though in the same city. Getting from initial design to the 
final Online Patient Book involved more than 500 sent emails , several attached with 
files (Table 1) and commented screen dumps. E.g. early in the developing phase (14th 
April – 8th May 2009), more than 150 screen dumps were sent from the clinical project 
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manager to the system developer. Each screen dump visually illustrated between 3-7 
problems, including design errors, small adjustments, spelling errors etc. To minimize 
the number of emails about changes to the system, the corrections were collected and 
sent in batches. The clinical project manager used colour codes and visualization to 
communicate the changes via text files and screen dumps trying to ‘speak’ the language 
of the system developer. Following are two examples of challenges in the 
communication from the perspective of the clinical project manager. 
2.1. Difference in work practice means difference in design 
In the development phase, the clinical project manager identified a problem around an 
eAlert. An eAlert is an alert sent to a clinician’s e-mailbox in the software program 
Outlook, when there is new correspondence from the patient available in the dialogue 
part of the Online Patient Book. This function is problematic. Firstly, in daily clinical 
practice the clinicians do not have access to a personal Outlook inbox, because the use 
of computers is based on one shared logon on all computers. Secondly, the project 
manager expressed that it was too complex a task to activate the eAlert in every 
clinicians personal Outlook on all 15-20 computers in the ward, which was needed 
because of the clinicians’ very “mobile work” practice. Therefore, the strategy and the 
function of eAlert had to be changed.  
In this change process, the system developers and the clinical project manager had 
two different perspectives on the need for change. The system developer is used to 
working on only one computer using a personal logon and having access to a private 
mailbox. In the clinical practice, different computers are used during a workday. To 
lessen the time spent on logging on, a work around practice has developed, where 
everyone log on with the same user profile. The clinical project manager’s perspective 
is influenced by what user-friendly practice is to her, based on her experienced 
knowledge of what is possible during a nurse’s busy workday. The problem was finally 
solved after a persistent email-based dialogue involving many different IT 
professionals. They built an eAlert function directly into the Online Patient Book. 
2.2. Disagreement in the development process  
On an initial project meeting, one of the requirements raised was that the clinical 
project manager would be the Online Patient Book administrator. Both in the 
development phase and the implementation phase, the administrator should have the 
possibility to generate content. The logic from the clinical project manager’s 
perspective was that she, as the administrator, should be able to edit the content during 
as well as after its development because this would make the editing process more 
direct and, as it turned out, less complex and time consuming. The system was, 
however, implemented without this possibility. Instead, the clinical project manager 
has to request for content changes which are then carried out by the system developer. 
The system developers seemed to think that there was made an agreement on this 
procedure during the development process, and from their perspective the editing 
process did not require any additional resources. Furthermore, there were economic 
circumstances in implementing editing functionality. All in all, there did not seem to be 
a reason for the system developers to include the function or to make this an explicit 
topic to the clinical project manager. 
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When analyzing the dialogue, it is evident that the clinical project manager and the 
system developer did not agree on the system requirements. Furthermore, their views 
on ‘additional resources’ were very different. The system developer did not ‘see’ the 
resources involved in documenting all requests for changes via email, text files and 
illustrations on screen dumps. The added value of implementing the possibility of 
editing within the system was simply not evident to the system developer. Moreover, 
the possible problem of ‘scalability’ of the system – providing it for the use of other 
departments of the hospital was not considered. On the other hand, the clinical project 
manager was not made aware of these limitations in a language that she could 
understand before the Online Patient Book was actually implemented.  
3. Building a shared Language-Game 
Ehn considers the problem of communicating and agreeing across professional 
boundaries as a matter of not having a shared background and thereby sharing an 
understanding of practice: ‘[…]inter-subjective consensus is more a question of shared 
background and language than of stated opinions. Language as a means of 
communication requires agreement not only in definitions, but also in judgements.’ [4] 
The clinicians and the system developers do not only need to speak the same language 
or use the same terminology, they also need to share a common background that allows 
them to attach the same meaning to words. They need to share a common background 
in order to be able to make the same judgements. That is to use words in a way that is 
understandable within a shared practice:  ‘To be able to participate in the practice of a 
specific language-game one has to share the form of life within which that practice is 
possible.’ [4] 
The system developers and the clinical project manager need to share ‘a form of 
life’ or at least make an effort in order to understand the shared practice of designing an 
IT system for clinical practice. But can we make a foundation on which we can talk 
across the boundaries of profession languages? Ehn again refers to Wittgenstein and 
the concept of family resemblance: ‘There is a kind of family resemblance between 
games. They are possible to learn and understand because of their family resemblance 
with other language-games which we know how to play.’[4] He suggests that we can 
make a shared language-game of design-in-use, using experimental methods within 
system development that can support the construction of a shared understanding: 
‘Integrated with scenarios of future use, the experimental use of prototypes in design 
may be an improvement technique in playing the language-game of design, games of 
involvement and doing that defeats some of the limits of formalization.’[4] In Ehn’s 
approach, the system developers and the users (the clinicians and the patients) need to 
create a shared language-game in order to create shared understanding, a language-
game of design. But is this the same language-game we need in order to communicate 
about system development between a clinical project manager and system developers? 
This shows us the importance of being aware that the clinicians and the system 
developers are formed by different practices, but also that cooperation and 
communication are practised in very different ways. The way we communicate (email, 
f2f, by phone etc.) is formed by the culture within the specific practice. In the 
communication between project manager and system developer there is also the 
additional problem of power. The project manager needs to control the development 
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process, but the system developer is the one most familiar with the language-game of 
system design – the language-game they need to play. 
The challenges extracted from the development of the Online Patient Book are 
different examples of ‘breakdown’ in communication caused by not sharing or working 
within or on a shared language-game. The challenges can be related to the clash 
between different kinds of language, knowledge or practice. A way to overcome this 
could be by perceiving the communication about system design between the project 
manager and the system developer as an attempt to create a new, shared language-
game. A game not focused on user participation, but on managing a project and 
building a shared understanding of what this project is, including a clinical perspective 
in interplay with the terminology of the system developer; a game that requires 
engagement and willingness to bridge the gap of understanding on both sides - a game 
for developer-participation. 
Agreeing on and sharing terminology, and being aware of enabling the project 
manager in the system-related decision-making from the beginning of the project, 
could have helped bridge the communication gap between professions. 
4. Developer-participation in small-scale IT projects 
This article has pointed out an important challenge in system development and health 
informatics traditions that needs more attention – maybe what could be a Copernican 
turn, where focus is on the project manager without an IT background cooperating with 
system developers. Cooperation between different professions can be difficult, but if 
handled correctly it is also creative and inspiring – a game. To support this design-
game, there is a need to develop a way of doing system development that makes the 
clinical practice and the system development practice meet in a shared language-game. 
A game that also enables the project manager to handle the project. There is a need to 
develop methods that can counter the communication challenges, support the 
understanding of the technical terminology of the system developers and empower 
decision-making. 
In the system development literature and within health informatics, focus is largely 
on the involvement and participation of users. The challenge presented here is system 
developer-participation and the need to bridge the communication gap between 
‘cultures’ or professions in relation to IT development projects. We see a potential and 
a need for developing a framework and methods for empowering project 
managers/clinicians in the system development process. Methods specialized to enable 
the shared language-games and thereby also empower the clinical project managers in 
the system development process. It is, however, not within the scope of this article to 
suggest such methods. 
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